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Studies have been made of the ultraviolet and visible solar 
spectra obtained during two recent balloon flights. The first flight 
was on 9 February 1977 (sponsored by NASA Langley), and the second 
flight was on 17 February 1977 (sponsored by the Manufacturing Chemists 
Association). Both flights covered the UV (28001 - 35001) at - 0. 3A 
resolution and the visible at - 0. 6A resolution. The first flight reached 
a float altitude of -40 km, while the second reached -30 km. Numerous 
scans were obtained during ascent and from float for both flights. The, 
different float altitudes mean that the major portion of the sunset optical 
paths are at different altitudes below the balloon. 
All the spectral scans obtained at float, from high sun to low 
sun, have been calibrated in wavelength by using several standard 
solar spectra for line position references. As an example, Figs. 1 and 2 
atlas ( 1 ) show sections of the mathematically filtered data of the AFGL 
used for calibration. In this way, -40 scans from each flight were 
calibrated. The calibrated data plots, given as amplitude vs. wave­
length, are presented elsewhere. 
To anticipate possible identification and quantification of some 
atmospheric absorption features, absorption coefficients for 0 3 and NO 2 
were compiled frorh published and unpublished results. The immediate 
conclusion is that the available absorption coefficients for both 03 and 
NO 2 are far from being satisfactory. In particular, the fine structure 
patterns in the spectral regions of interest are not yet available. 
The sources that could give consistent absorption coefficients 
Hall and Blacet, (2) Wilkerson et al., (3) over a wide spectral range are 
Bass et al., (4) and Johnston and Graham ( 5 ) for NO 2 ; and Johnston and 
Graham ( 5 ) and Vigroux ( 6 - 8 ) for 03. The 0 values also include the 
(9, 10) 3 
AFCRL tabulations. Unfortunately, some of these sources have not 
tabulated their values, so that the values read from their small graphs 
are unnecessarily in large error. The compiled tables and plots of 
the absorption coefficients are given in Tables I - VII and in Figures 
3 - 12. The plots show the 3500 - 6000A region only. 
Comparisons of low sun scans and high sun scans show significant 
atmospheric continuum extinction and have the potential of being used to 
identify atmospheric lines superimposed on the attenuated solar spectrum. 
This is complicated by the fact that the solar spectrum itself is very 
rich in line structure in the UV-visible range. Examples of the 
9 February high resolution spectra obtained at high and low sun are 
shown in Figs. 1 and 2 of Appendix I for the 4400 to 4500A region. 
The amplitude range has been attenuated significantly during the sunset 
period. Examination of the fine structure behavior during sunset on 
both flights shows only minute changes in relative intensity patterns 
of the solar lines; thus, the identification of the atmospheric line 
structure on these spectra is not straightforward. It was useful to 
mathematically degrade the resolution to -5A to better see the broad 
band atmospheric extinction. This low resolution is also appropriate 
for the available low resolution absorption coefficients of NO 2 and 03' 
allowing the identification of NO 2 and 0 3 features on the sunset spectra. 
The NO 2 features were then used to derive the NO mixing 
ratio profile in the 20 to 40 km range. The NO2 results are published'' 
and are here as Appendix I. Due to a shortage of space in the journal, 
a few important details were omitted there. These are presented in 
Appendix IL 
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Figure Z. 	 A section of the solar spectrum from the AFGL atlas 
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Figure 3. Absorption coefficients of NO 2 . 
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Figure 7. Absorption coefficients of NO2 . 
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Figure 8. Absorption coefficients of NO 2 . 
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Figure 10. Absorption coefficients of 03. 
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Figure 11. Absorption coefficients of 0. 
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Table I.N02 BASS ET AL. OATA AT 235K, 296K 
ASSOR.COEFF,' ASSOR.COEFF. ASSOR,.COEFF° ABSOR.COEFF, 
WAVLGTH (CM-1 ATK-iJ WAVLGTH (Cm-1 ATM-ij WAVLGTH (CH-1 ATH-1) WAVLGTH (CH-1 ATM-1) 
(A) 235K 298K (A) 235K 298K (A) 235K 295K (A) 235K E90K 
30O0.06 3.15 2.93 3C62.5P 4.17 3.69 312sel 5.60 .43 31(1 .i. 6.15 5.91 
3001.25 3.37 2.98 3063.75 4.32 4-,lo 312o.25 5,L C 4.77 31o6.75 O.G4 5. 
30C2.50 3.01 2.37 3c6s,3c !.-9 3.28 3127, 5 5.56 5.25 3190.00 6.22 5.55 
3003.75 3.17 2.99 3C'36.25 3.98 3.60 3128.75 5.42 5.19 3191.25 6.42 6.43 
3005.OC 3.38 2.86 3C67.ra 4.31 3.74 31U-1 5.47 5.15 3192.50 6.36 5.77 
3006.25 3.27 3.32 3068.75 4.32 4.2 1 313i.25 5.45 5.15 3193.75 6.41 5.74 
3007.50 3.25 3.03 3070,0C 4.39 3.96 3132.53 5.2t 4.06 2195.00 6.55 5.23 
3008. 75 3.29 2.96 3071.25 4.46 4.5C 3133. 75 5.15 4.09 319o.25 6.70 6.51 
301G.16 3.30 3.27 1072.50 4.61 4.56 3135,.U 6,68 5.04 3197.50 6.77 6.3. 
3011.25 3.28 3.25 3C?3.75 4.48 5,i9 313 ,25 5.37 4.94 3198.75 0.57 6.43 
3012.50 3.18 ?.72 3C75, c 4.53 4.23 3137.5J 5.13 4.92 3200.00 o.62 6.31 
3013.75 3.49 2.99 3176.25 4.73 4.43 3136.75 5.42 5.31 3201.25 7.08 6.53 
3615.00 3.50 2.71 3C77.5C 4.35 3.78 3141.14 5.22 4.S6 3202,5u 7.06 5.98 
3016.25 3.65 3,a5 3U71.75 4, 5 4.38 3141.25 5.3, 5.1.3 3203.75 7.16 6.44 
3017.50 3.71 3.67 3r So., 4.39- 4.J7 3142.S9 5.52 5.U3 3205.00 7.41 6.06 
30L8.75 3.64 3.33 3C8i;25 4.51 3.63 31 3,75 5.41 5.43 3206.25 6.75 6.Z2 
3020.10 3.73 3.51 3082.5' 4.33 4.44 3i45,O i.685 5.01 3207.50 0.86 6.29 
3021.25 3.98 3.41 3Uo3.75 4.39 3.85 3146.25 5,91 5.14 3208.75 6.66 6.35 
3022.50 3.55 3.54 3U85.0c 4..Z 3.9o 3147.50 5.92 5.36 3210,0q 7.13 5.52 
3823.75 3.86 3.25 30866.25 4.67 4.2Z9 3:14o.76 5.95 5.49 3211.25 6,s1 5.15 
3025..00 4,io 3.70 3087.50 4.76 4.42 3150,60 6.05 5.89 3212.50 6.77 5.51 
3026.25 3.93 3.84 30'88.75 4sc6 4.93 3151,25 6*c1 5.20 3Z13,75 6.59 5.67 
3027.50 4ZO3 3.42 U90.0o0 4.94 4.99 3152, : 6.C2 S.65 3215,0C 8,7u 5.41 
3028.75 .3.97 4.19 3091.2Z5 5.01 4.35 3153.75 5.90 5.74 3216.Z5 7.26 6,1ie ' 
3030.0C 4.28 4.50 U 92.59 4.86 4.87 3155.0d 5.77 5* 6 3217.5c 7.18 4.92 
3031.25 4.11 3.73 3C93.75 St2 5.17 3156.25 3.62 5.29 3218.75 6.87 6.35 . 
3032.50 3.93 3.85 3C95,0C 5.03 4.59 3157.56 5.6. -, s7 3220.Gu 7.12 5,9 
3033.75 4.06 3.96 3C96.25 5.12 5.0c6 315c.76 5.81 5.26 3221.25 8,98 5.91 

























3038.75 4.42 4.L2 3131.25 4.78 4.37 3183.75 5,5 5.26 3226.25 7,11 5,9 c ' 
3040.00 4.29 3.90 3152.51 4.91 4.41 3165, d 5.61 5.J6 3227.5J 7.54 6,4a 
3041.25 w.23 3.95 3133.75 4.90 5.06 3166.25 5.7e ,45 3228.r5 7.17 5 64 
3042.50 4.01 3.9t 3165.00 4.97 4.60 3167.53 5,S3 55 3230,dc 7.44 6,56 
3043.75 4.02 4.15 i106.29 5.18 4.41 3168.75 6.63 5.74 3231.25 7.11 6.09 
3045.00 4.24 3.79 3107.50 5.19 5,08 .317C.Co 6.26 6.LC 3232.56 7.03 6,3 
3046.25 4.02 4.61 3118.75 4.96 5.02 3171.25 5.91 0.39 33.,75 6.91 6.03 
3047.50 4.04 3.50 3i16,0c 5.05 4.56 3172.30 5.92 5.94 3235.U0 7.24 6.12 
3048.75 4.13 3.94 3111.25 ti~iF 4.64 3173.75 6.37- 0.2e 3236.Z5 6.69 6.37 
3050.00 4.45 4,48 3112.5C 5.15 ,82 3175,CO 6.63 6.63 3237.506.898 6.,12 
3051.25 4.20 3.69 3113.75 5.24 ".85 317t.25 6.5t O,16 323*.75 6.60 5.46 
3052.50 4.J7 3.38 3115. on 5.41 4.85 3177.el 0. 8 6.36 32.9.Jd 7.19 6.C2 
3053.75 4.08 3.53 3116.25 5.15 4.73 3176.75 6.E- 6.15 3241.25 7.15 5.97 
3055.00 4.32 3,Ei 3117,5c 5.34 4.69 316CG3 6.b7 6.47 324.5c 7.34 5.,3-" 
3056.25 4.09 3.82 3118.713 5.32 4.77 3161.25 6.52 b.04 3243.75 7.57 5.93 
3057.5c fsi1 4.11 3120,0c 5.27 5.75 31e2.50 6.46 5.93 3245.0; 7..9 6.06 



























Table U.NO2 BASS ET AL. DATA AT 235K, 2c98K 
AftSOR,COF.FF. PBSOkGOEFF. Aa5O'.cO:FF, ABSOF.COEFF. 
WAVLGTH (CM-1 AIM-1) WAVLGTH (CH-i ATP-L) WAV,_GTH (CM-l ATM-1) WAVLGTH (CM-, ATM-1) 
(A) 235K 298K (A) 238K 296K (A) 238K 2Y.K (A) 235K 29C ( 
3259.0c 7.49 6.83 3312.5' 8.37 7.3E 3375.GO 3.12 7.24 3437.56 10.62 9.45' 
3z5i.25 6.04 6.65 3313.7q a.50 7.32 3370.25 8.93 7.63 3438.75 10.69 a.53 
3252.5C P.26 6.55 3!15.0 6.33 o.74 3377.59 s ,e 6.16 3440.0 J lo.91 8.79 
3253.75 8.53 6.94 3316.25 e.60 6.84 33c,75 8.ti 7.16 3441.25 111 .33 6.61 
3255.00 7.48 6.73 3307.5c 8.,3 6.95 3368.CJ3 .35 7.10 3442.50 10.52 0.8 
12E6.25 8.05 7.24 3313.75 6.39 6.6 3361.25 9.27 7.54 3443.75 10. 41 8.87 
325?.sc 7.55 6.(.1 332o.,or 8.G8 7,1a 8336z.50 3.(m E.11 3445.30 i6.84 6.53 
3258.75 7.56 6.30 3321.25 a.44 7.12 3363.75 9.6i A.5e 3446.25 iuo82 8.7 
3260.00 7.74 5.e6 3322.5E 8.50 7.86 3385,;3 11.34 9.12 34%7.5 iD.93 8.46 
3261.25 7.79 6.41 33375 8.99 7.76 3U66.25 13,4 9.29 3448.75 11.03 668 
3262.5 7.77 6.34 3325.Cr .3i 6,38 33e7.5 i1.7, S.868 450.00 13.9, 9.21 
3263.75 7.69 6.71 3126.25 9.S4 7.84 3386.75 196u 9. b4 3451.25 11.22 9,Z5 
,3265.0 7.68 7.16 3327.5: 10.05 866 339C.00 il.72 3..5 3452.53 10*.92 9.5, 






















iv . 6 
9*G1 
9. L 5 
3270.08 7.82 6.32 3332.5C Ii.7IQ ,70 3395.cu 1oko c.32 3457.50 11.11 9.72 
3271.23 7.93 6.63 3333.75 9.21 8.83 339b.25 13.1. c.52 3458.75 11.30 9.41 
3272.9. 7.73 6.47 3335,0 9.23 7.6" 3397.51 13.37 o.54 34bg. 0 11.54 9.57 
3273.75 7.68 6.42 3336.2F 8.as 7.80 339c.75 3.99 8.67 3461.25 11.67 9.36 
3275.00 8.10 6.77 3337.5C d.69 7.38 346L. &J 11.43 8.69 3462.56 11.72 9.7 
3276.25 7.95 6.77 33z3.75 6. 4t 7.57 34C1.25 13.3o 0.82 34b3.75 11.bl 9.93 
3277.5S 8.17 6.97 3340.OC 5.01 6.98 3402.53 10.04 A.33 3465.00 12.66 10.G5 
3275.75 8.32 6.98 3341.25 e.1 h.66 3403.,75 11.313 0.6z 3466.25 12.36 iG.11 
3280 .o 8.27 1.q3 3342.5C c.35 7.20 34E5. 13.53 8.33 3467.50 11.99 16.22 
3261.25 7#80 6.60 3337F 8.33 7.51 34Gt;,25 13.55 c.55 3468.75 11.63 1C.32 
32.50 7.87 7.93 3348.0G a.2?9 7. L5 3407.54 lo.ze 9.10 3471. U& 11.50 9.Z4 
3283.75 7.85 6.91 3346.25 8.56 7.56 3408.75 11.55 8.b1 3471.25 11.68 9.8 
32865.j 7.72 6.65 3347.50 9.0c 7.62 341L.JG 11.20 9.30 3472.59 11.46 9.57 
3286.25 7.68 6.81 3348.75 9.11 8.74 3411.Z5 11.41 9.68 3473.75 U1.53 9.4i 
327.50 7.90 6.14 3353.0c 9.26 6.43 341Z.50 il,55 9.31 3475.00 11.29 9.71 
3288.75 7.58 6.36 3351.25 9*1Z 7.8Z 3418.75 11.48 9.0o8 3476.25 11.32 9.5. 
3290.00 8.06 7.51 33s2.52 9.67 7.89 3415.00 !1.37 9.66 3477.5u UL.59i 9.6 
3291.2S 7.86 ?.15 3353.75 c,.17 7.83 3 16.25 11.03 a.92 3418.?S 11.82 1 .Cg 
3292.5^ 7.78 7.62 3355.00 8.63 7.66 3417.50 11.37 9.92 3480.00 12.96 16.69 
3293.78 8.io 7.32 3396.25 9.01 7.79 3418.75 13.62 9.52 3481.25 13.46 1:1.51 
3295.00 8.26 7.44 3357.50 e858 8.33 342'.40 i3,3C 6.92 3482.50 13.64 U.,3 
3296.25 .8.53 7.12 3358875 C*89 7.15 3421.25 11 865 3483.75 14.33 13.15 
3297.Su 8.63 7.63 3380.80 9.43 7.86 3422.50 9.85 8.85 3465.30 L4. 5 1Z.55 
3298.758.4,3 7.92 3361.25 9.89 6.92 3423.73 iJ.2C 7.89 3486.Z5 13.68 12.114 
3300.06 8,03 7.S2 336z.50 (3*40 7.4c9 3425.00 99 7.92 3467.50 13.15 11.7? 
3301.25 8.36 6.80 3383.75 9,0e 8.12 3426.25 9.46 8.36 3468.75 iZ,56 11.21 
3302.50 S,45 7.0? 3389.10 9.32 .59 3427.5L 3.42 7.56 349U.00 12.40 10.41 
33C3*78 ?.66 C,56 1366.25 .53 6*Z3 3420.75 9.52 8.2Z 3491.25 11.64 10.46 
33 5S.00 7.93 7.49 3387,5C S.60 8.43 3 30.,U 9.53 8.22 3432.5u 11.22- 9.31 
3306.25 8.01 7.e8 3368.7F <9.62 7.53 3431.25 9.,j 0.38 3493.75 IL .76 8.94 
3307.5 8.28 7.C2 3310.0C 9.31 7.17 3432.513 .62 e.37 3495.30 16.75 9.7Q 










































































































































































































































































































































































































































































































































































































































Table I,NOZ 6ASS t:T AL. DATA AT 235K, 298K 
ABSOR.CGEFF. A85ORCOEFF. ADSOR,COEFF.
 ASSOR.COEFF. 
 (CH-1 ATH-1)WAVLGIH (CM-t ATM-1) WAVLGTH
WAVLGTH (CM-1 ATM-i) WAVLGTH (CM-1 	 ATM-1) Z35K 290K
 (A) 235K 298K (A) 235K 	 2S8K (A) 235K 298K (A) 
14.67 3675. j 1.5.69 15.62 3937.50 14.53 14.43 3750.00 14.39 	 13.43 351z,51 15.36 3 38,T5 1;,.78 	 14.15
 751,25 14.91 1i,.V 3603,75 15,.3 15-25 5676.25 16°06 " .16 

:14. SE 14.4914,53 IL.73 3877.,5. 91 15.65 3940.03
3752.50 15.32 	 1!-92 3815,0 
 14.53 13.,6914.91 14.76 3378.75 16.24 16.a9 39 .,15.76 	 14.48 3816,2 

3W15 15.C8 15,24 38a..03 16oC7 14.94 

3753.75 
 3942.50 14.26 	 !3.35 
3755.0C 15.86 	 14.64 

15.49 15.31 	 3943,7 L .31 13.61
3813.75 15.10 	 14.58 3o81°153756.25 J5.85 	 14.35 15.6c 14°57 	 3945°€G 14.,07 13.,153757.°;0 15.99 	 J4.73 382a.fli 15.15 14.99 5682.51 3-3 b. 5 1.5. i1Z ,2t 314. 11 3663.75 15.3{C 1..63758.75 15.99 	 14 .79 38 21.,25 15.52 
1 .73 13.77 	 3b85. c /5.29 1,.51 -394T,5 15 00 L3-893760.00 16.76 	 15,?70 3822.50 3-346.75 15.62 	 14.13
3666.25 15.24 	 14.91
3623.7r5 13.83 	 13o70
3761.25 17.48 	 16.5Z 

3867.50 15.53 	 14, 5 3950.00 5631513ea5.0C 14.1e 	 13.56
3762.5C 17.57 	 16.51 

15.45 3951.25 15.63 14-91
 3763.75 1.34 	-16.Z4 3816°e5 14.22 13.96 36o8.75 16.11 16.19 lt.41 	 3952.5G 1b.27 15,93
14.39 	 13.65 3 9u. 33 
3953.75 17.46 15.93765.,3 16.93 	
16.05 3527.50 
3766.25 16.65 	 15.62 3828,75 14.70 14.94 3691.25 16.66 16.68 
3392.53 16.2, 	 15.96 3955.00 16.70 15.62 3767.50 16.33 	 15.47 3e30,OP 14.*4 14.45 
31.25 14.39 13.98 3893.75 16.31 1 .85 3956.25 0.21L 16.42 3768.75 15.2d 	 14.36 

16,2Z 15.65 	 3357.51 17, 25 L6.5,
3"70.00 15.24 	13.86 2832.50 14.83 1 .Bo 3a95,ua L6, 6 
3771.25 14.69 	 13.49 3603,.75 14.62 14.10 3896.25 15.,8 15.03 3958.75 17.,C7 
3 7. 53 15.43 	 14.58 396G,0U 16.,5Z 16. C3 3772.50 14.21 	 12.97 3635.,CO 14.5o 13-91 
15.27 13.72 	 3056*75 16.17 15.60 3961.25 15.92 15.44
 3773.75 13999 	 12.60 3836.25 
16.13 14.77 	 3962.54 16.05 14-E9
15.72 14.6C 	 39G6 .Co3775.,OC 14.08 	 12.29 3631.511 
19.23 14.96 	 S C1,25 16.2S 15.46 3963.75 15. " 14.48 14.06 12.39 	 3838.75
3776.25 

15.17 3904.50 16.68 15.25 3965.00 15.03 14- C2 3777.5d 14.08 	 L2.51 30,*.0 16.34 
16.26 15.59 	 39b6.,25 14.91 13.03 371e.75 14.19 	 12.(' 3841.25 15.16 14.48 3903.75 
15.78 14.8C 	 395.5,G 16.07 15.25 3967.,.' 14.53 13.71
 3780.00 13.91 	 12.74 38.2.5C 
15.79 15.21 	 39688.75 14.53 13.93
15.89 15.71 	 3900.25
3781,25 13-63 	 12-51 38 3,7F 
 14.57 397nac 15.23 13,51
3782.5C 13.7b 	 12.26 3845.01 15.96 15,70 3907.50 15.93 
 14.29 13.34
3906.75 15.12 	 14.76 3971.25
3783.75 13.88 	 12.60 3646.2; :16.28 15.51 
 14.43 13 84 3785.00 14.04 	12.50 3eq7,r0 17.18 16,11 391C.03 15.67 1-.67 3972.54 
16.58 16.91 	 3911.25 15.94 1P.4i 3973.15 14.07 13°17
 14.21 13.04 3843.75 

3787 50 1L.04 12-77 3E59,0C 15.97 1 .55 3912.-0 

.3746.25 
 16.19 	15.45 39 75,. u J4.88 14. 6 
3976.25 15.97 15-2T 3783:75 14.42 13.1G 3,251.25 15.28 14.91 3913.75 15.b? 1..94 

3790.00 14.7G 
 13.60 3S52.5C 15,68 14.86 3915.&C 16.73 17.0o6 3977.5C 16.66 
16.13 
.3916. Z5 0.6o 	16.79 391b.75 17.32 17.-,l385E3.7!5 15.97 	 15.30
3791.25 14.96 	 13.81 

16.45 17.5L 	 3960.00 17.L2 17-33 3792,5C 15.31 	 14.71 38 55.,CIC 15-60 15-07 3917., 3 17.71
 
15.84 15.00 	 U856.25 16.67 16.03 3g1a,75 17,17 17.14 3981.25 17.97 
3793.75 

16.40 15,go 	 192c. J L6.26 15,63 3962.5u 18.39 17.13
 16.53 15.60 	 3857.SC
3795.OG 
 39433.75 16.6C 	 17.99
385a.75 15.36 14°96 3921.25 16.14 15.16 

386 0G 14.80 14.90 3922.54 16.51 15,48 3985.JC 17.b? L6.56

3796.25 17.00 	 16.22 

3797.50 16.90 	 16,15 

14.96 14.46 	 3923.75 16.1f, 14.S5 3986.Z5 V. 27 16.39
 16.82 15.81 	 36EI.25
3798.75 
 15.53 3987.56 15.94 15.33
L5.93 2P62.5 15.03 14.06 392 .,j 1566
3800.OC 16.09 
 33o8,7v 15.201,2
3801.25 16.25 15.64 3e63.75 14.43 13,49 3926.25 16,2Z 14.79 

3802.50 15.99 15.38 




 15.96 16.29 	 35C6.25 14.6 14.13 3928.75 15.(; 14.96 399L.2538C3.7T5 

14.60 13.b6 	 3992.5& 14.68 13,.0




3805.90 0.,73 	15,97 3867.5? 

16.39 38eS.7F JE.16 14.75 3931.25 14. 7 13.53 3993.75 15.41 13.
25
 
3932, 3 13.98 	12-81 3995.00 16.C5 1..4 3807.50 J5.37 	 15,17 UI7o.C 15.06 !5.00 

3871.25 15.98 	 15,36 .3,33.,75 14.57 13,7 39 6,25 15.32 15.4,
3808.75 15.13 	 14.67 
 14.76 .3.12 	 3937.51 17.3Z 15.E5 '
 381 .33 15.22 	 14.49 38 72.SC 15.58 45-56 3935. 5 
3811.25 15.43 14.79 3873.,75 16.22 15.54 393..25 15,04 14.33 3996.75 li,09 -7°51 
Table 11. N02 BASS ET AL. DATA Al 235K, 2"K
 
ABSOR.COEFF. AS3OR.CQEF . 
WAVLGTH (CM-1 ATM-i) WAVLGTH (Cn-1 ATH-:) 
fal 235K 299K (A) 235K 293K 
4000.00 18.17 17.01 452.50 ±8.4 17.2 
40Ci.25 17.89 17.91 4"3.75 -t.2 l. 
4002.50 17.27 16.73 4.55.:% 1:, 
4003.75 17.91 17,0i 506.? 1,.5C 13.-5 
4005.02 17.61 16.01 4C57.5' 14.72 13.33 
4006.25 7.21 16.43 4.=8.75 ±5.. 13.-1 
4007.50 17.51 16.33 4D0.?6 1..49 :Z 
400.75 17.44 16.66 4C6-25 15.3c .4.,1 
401ll.00 17.54 14.92 41E2.D4^ 1'AAZ 't3 
4011.25 17.02 15.E 4.n3.74 13.. 11.6 
40Q12.50 16.92 4.=.24 Z:t5,c. 11.t2 ';.46 
4013.75 16.87 15.2 " E6.25 ±2.37 1,' 
40±A,.25 16.15 1r.23 4 7c lz....... 
4017.50 16.53 15.13 t71. 12.71 i.C2 
4020.13 15.35 14.52 4172.5 _'.jS :. 









'!. s!5 j5_ 6 2 ,' 
4C25.00 14.31 12.e7 .. 27'.5: !=.1E :'t 
4026.25 13.66 12.!7 4?3.70 ! .77 
4031.OC 13.72 12.1 E 3 .9: :, 7.77 
412.75 13.85 ±2.53kCl f' 17.S3 tt.'3 
4033.75 13.32 13.62e5 6.25 1?.c 14.21' 
44036.25 15.02 12.42 4.e36.7E 1..7 '7 C) 
4032.75 16.85 12.45a 4C I.2 153 .C 
4037.5 15.98 15.11 4C90.2 1,Sc6 12.32 
4040.06 16.31 15.15 '.02o51 :r,68 15.5S_.t 
4032.!47500 15.234.78 13.275 11 , ;5.0!4C97 1 17.27t5.'± 15.'113.22 
4033.2546J.  15.40654 1!.824.43 436.2503J 25 15-.1? 1576L.7Z.w'. 
4047.50 17.60 16.7 '.tC70 C E.54 .5.:5 
4042.75 15.95 15.97 413.25 17.96 15.52 
405.00 16.99 ie.CZ 4132.50 ±z.C6 17.75 
4051.25 16.17 17.67 































































































































































































































































































































































































































































































































































































































































































































































Table 111. NO WILKERSON Et AL. CATA AT 273K 
ABSORPrION ABSORPTION ABSORPTION ABSORPTION 
WVLGTI COEFFICIENT WVLGTN COEFFICIENT WVLGTH COEFFICIENT WVLGTH COEFFICIENT 
(A) (CM-1 ATM-I) (A) (C4-i ATM-i) (A) (CM-i ATM-1) (A) (CHI-ATM-i) 
4074.1 i.1048E+01 4142.3 1.5238E+01 4210.5 ±.3190E+Oi 4278.6 1.3143E+01 
4075.5 ±.IOOOE+01 4:43.6 i.3905E+0I 4211.8 1.3143E+31 4280.C 1.3333S+01 
4076.8 1.1048E+01 4145.0 ±.3048E+01 4213.2 i.3bi9E+O1 4281.4 1.30005+O1 
4078.2 i.li43E+0i 4146.4 i.247E+0i 4214.5 1.3810E+0i 4282.7 i.3333E+O1 
4079.5 1.1429E+01 4147.7 1.2286E+0± 4215.9 i.3333E-1 4264.1 1.3333E+0i 
4080.9 1.176ZE+01 4149.1 1.238±E C1 4217.3 1.29525+31 4285.5 1.3571E+01 
4082.3 1.2571E201 4150.5 1.2857E 01 4218.6 i.266TEtOi 4286.6 1.3333E+01 
4083.6 1.3i43E+01 4151.8 1.2952E+01 4220.0 1.2571E+0± 4208.2 1.2952E 01. 
4085.0 1.3915E+01 4153.2 1.2952E+0± 4221.4 1.2762E+01 4289.5 i,.2571+ 
4086.4 1.4286E+01 4154.5 L.2952E+01 4222.7 1.3143E+01 4296.9 1.1905E+01 
4087.7 1.5524E+0± 4155.9 1.3048E+01 4224.1 1.3905E+1 4292.3 1.1429E+01 
4089.1 1.5818E+01 4157.3 1.2476E+01 4225.5 i.4095E+. 4293.6 1.1429E+01 
4090.5 1.5429E+01 4158.6 1.1905E+01 4226,8 1.3619E+01 4295.C 1.1286E+0 
4091.8 L,4857E+01 4±60.0 1.1333E+01 4228.2 1.3429E01 4296.4 1.0571±+01 
4093.2 1.4333E+01 4±61.4 1.0952E 0± 4229.5 1.34M9E+01 4297.7 1.0190E+01 
4094.5 1.4095E+01 4162.7 t.0857E+0± 4230.9 1.3333E+31 4299.1 9.7143E+ 
4095.9 1.3619E+0 (4164.1 1.0oo0E+0± 4232.3 1.3048E+01 4300.5 9.5238c+06 
4097.3 1.3(29E+01 4165.5 1.0952E+± 4233.6 1.2905E+01 4301.6 9.5238E+O 
4098.6 1.3905E+01 4±66.e 1.0905E+0± 4235.0 1.2elOE+01 4303.2 9.57%4E+0C 
410010. i.4095E+0i 4168.2 1.0952F+0± 4236.4 1.2762E+01 4304.5 1.0000E+01 
4±01.4 1.38±0E+01 4169.5 1.0952E+01 4237.7 1.3238E+01 4305.9 1.07629+01 
4102.? 1.3333E+D± 4170.9 1.10i4E+01 4239.1 1.3429E+01 4307.3 1.16±9E+01 
4104.1 1.3±43E+01 4172.3 1.1048E+01 4240.5 1.3619E+3 4308.6 1.2571E+01 
4105.5 1.3333E+0± 41r3.6 1.1046E+01 4241.8 1.3524E+31 431.O 1.3±90E+0i C 
4106.8 1.4476E+01 4175.0 1.1429E+01 4243.2 1.37±4E.01 4311.4 I.3190E+01 
4±08.2 1.5143E+01 4176.4 1,19655+01 4244.5 ±.3S05E+31 4312.7 1.3333E+01 
4109.5 i.5095E 0 417.7 L,2286E+01 4245.9 1.400E+31 4314.1 1.36±9E+01 
4±10.9 1.4762E+01 4179.1 1.2095E+0± 4247.3 1.3714E+01 .315.5 1.3333E+01 
4112.3 1.4286E+01 4180.5 .LgO52+01 .248.6 1.428 6L+01 4316.8 1.2857E+0± 


















4117.7 1.2381Ee+0 4185.9 1.2381E+O± 4254.1 1.3333E+31 4322.3 1.i811E+01 
4119.1 1.1905E+01 4187.3 1.2667E+01 4255.5 L.2381E+01 4323.6 1.1429E+01 
412C.5 1.1810E+0± 4188.6 1.2714E+01 4256.8 i.1905EtJ1 4325,0 1.0952E+01 
4121.8 1.1857E+01 4190.0 1.3448E+01 4258.2 1.17± +01 4326.4 1.0476E+01 
4123.2 1.1857E+01 4191.4 1.2e57E+01 4259.5 ±.17±4E+i 4327.7 1.0190E+01 
4124.5 1.1857E+81 4192.7 1.2286E+01 4260.9 1.1429E+01 4329.1 1.0000E+0± 
4125.9 1.8±0E+ 1 4±94.1 1.2000E+0 4262.3 1.0952E+01 4330.5 9.8095E+00 
4127.3 1.1810E+01 4195.5 1.2000E+01 4263.6 1,0476E+1 4331.8 1.0286E+01 
4128.6 1.1905E+01 4196.8 1.2381E+0± 4265.0 1.0190E+31 4333.2 1.0571E+01 
4130.0 1,2381E+01 4198.2 1.2952E+01 4266.4 1.0C0E+0± 4334.5 1.1i43E+0± 
4131.4 1.3048E+01 4199.5 1.3190E+01 4267.7 ±.0C48i+3± 4335.9 1.1524E+01 
4132.7 1.3619E+0 4200.9 1.3333E+01 4269.1 1.0095E+3± 4337.3 i.1905E+01 
4134.1 1.4286E+01 4202.3 1.3524E01 4270.5 i.00E+1 4336.6 1.2381E+0± 
4135.5 1.5238E+01 4223.6 1.3333E01 4271.8 9.9524E+C 4340.0 1.257±E+01 
4136.8 1.5905E+01 4205.9 1.3048E+01 4273.2 1.0190E+01 4341.4 1.2857E+Oi 
4138.2 1.6476E+01 4206.4 i.3000CE+0 4274.5 1.0952E+01 4342.7 i.28±0E+0i 
4139.5 1.6762E+01 4207.7 i.3333E+01 4275.9 1.2000E+01 4344.1 .2619E+01 
4140.9 1.6286E+01 4209.1 1.3333E+01 4277.3 1.2381E+31 4345.5 1.1905E+01 























































































































































































































































































































































































































































































































































































































































































































































































4619.5 8.6190E+00 4687.7 7.4286E+00 4755.9 9.4286E+00 4824.1 6.7619EtOG 
4620.9 8.2857E+00 4689.1 7.4762Et00 4757.3 9.2381E+00 4825.5 6.3810EOG 
4622.3 8.OOOOE+0O0 4690.5 7.428EE+O0 475e.6 6.9524E+00 4826.8 6.1905+f0 
4623.6 8.O000E+00 4691.8 7,4286e+00 4760.0 8.0952E+00 4828.2 6.0952Et00 
4625.0 8.14Z9E+00 4693.2 7.3810Et00 4761.4 7.8571E+00 4829.5 6.0952E+.C 
4626.4 8.19OME900 4694.5 7.2381E+00 4762.7 7.952,E+00 4830.9 5.8571E+0C 
4627.7 8.2857E+00 4695.9 7.L905E+00 4764.1 7.7143E+00 4832.3 6.7143E+00 
4629.1 8.666?E+00 4697.3 6.9924E+00 4765.5 7.6IGOE+00 4033.6 5.2381E+00 
4630.5 9.3333E+00 4698.6 6.7619E+00 4766.8 7.6190E 00 4835.C 5.0476-2+C 
4631.8 10476E+01 4700.9 6.4762E+00 4768.2 7.1429E+30 4836.4 5.1429E+bO 
4633.2 ±.2381E+t 4701.4 6.4762E 00 4169.5 7.238±E 00 4837.7 5.1905E+00 
4634.5 1.2190E+01 4702.7 6.7619E+00 4770.9 7.2381E+0 4839.1 4.9524E+00 
4635.9 .o1905E+01 4704.1 7.1424F*00 4772.3 70000E 00 4840.5 4.95242e00 
4637.3 1.2C95E+01 4705,5 7.1429E+00 4773.6 6.9524E+00 4841.8 5.0476E+00 

























4644.1 9.6190E+00 4712.3 6.8095E+00 4780.5 7.0000E+00 4848.6 5.7619E+00 

















4649.5 9.0952E+00 4717.7 6.7143E+00 4785.9 6.7619E*00 4854,1 5.9048E+00 
4650.9 8.7619E+00 4719.1 6.8571E+00 47873 6.6667E+00 4o55.5 5.9049E+06 
4652.3 8.4762E+00 4720.5 7.1429E+00 4788.6 6.6667EG00 4856.8 5.8095E+00 
4653.6 8.1905E+00 4721.8 7.4762E+I0 4790.0 6.76i9E 00 4858.2 5.?143E+00 
4655.0 7.8571E+00 4723.2 7.5238E+00 4791.4 6.9524E+00 4859.5 5.8095E+00 
4656.4 7.5238E+90 4724.5 7.4286E+00 4792.7 7.1429E+30 4860.9 5.9048E+OC 
4657.7 6.9524E+00 4725.9 7.2857E+00 4794.1 7.1905E+0G 4862.3 6.9003E+06 
4659.1 6,4762E400 4727.3 7.1429E+00 4795.5 7.4286E+00 4863.6 6.8952E+00 
4660.5 6.28572E00 4728.6 6.8571E+00 4796.8 7.8095E+00 4865.0 6.1905E+GG 
4661.8 6.1905E+00 4730.0 6.9524E*00 4798.2 8.5714E+30 4866.4 6.09352E2D 
4663*2 6.23B1E+00 4731.4 7,2381E+00 4799.5 8.7619E+00 4867.7 5.7619E+OO 
4664.5 6.4762E+00 4732*7 7.*905E+00 4800.9 8.9524E+00 4869.1 5.2857E+00 
4665.9 6.6667E+00 4734.1 7*1905E.00 4802.3 9.0476E+00 4870.5 5.3810E+00 
4667.3 7.3333E+00 4735.5 7.5238E+00 4803.6 8.5714E+30 4871.8 5.5238E+06 
4668,6 7.90481*00 4736.8 7O809SE+00 4805.0 8.0952E+00 4873.2 5.6238E+00 
4670.0 8.5714E00. 4738.2 8.4762E+90 4806*4 7.5238E+00 4874.5 5.3810E+00 
4671.4 9.0476+80 4739.5 9.0476E+00 4807*7 7.5714E+00 4875.9 5.2381E+O 

















4676.8 9o0476E+00 4745.0 1.0476E+01 4813.2 7.1429E+00 4681.4 6.0952E+00 
4678.2 8,7619E+00 4746.4 9.9048E+00 4814.5 1.238±E+00 4682.7 6.4762E+Ja 
4679.5 8.7143E*00 4747.7 9.7143E+00 4815.9 7.6196E+00 4684.1 6.6667E+00 
4680.9 8.6667E+00 4749.1 9.9048E+00 4817.3 8.000E+00 4885.5 7.0476E+0C 
4682.3 8,9524E+00 4750.5 1.0095E+01 4818.6 7.9040E+30 '886.8 7.80952+00 
4683.6 9.6050E+00 475148 1.0381E+01 48Z0.0 7.5238E+03 4888.2 8.7619E+00 
4685.0 8,7619E+00 4753.2 i0000t01 4821.4 7.238±E+30 4889.5 8.9524E+GG 
4686.4 8.3952E+00 4754,5 9.7143E00 4822.7 7.0000E+00 4890.9 9.6190E+00 
Table III. NOZ WILKERSON ET AL. CATA AT 273K 
ABSORPTION ABSORPTION ABSORPTION ABSORPTION 
WVLGTH COEFFICIENT WVLGTH COEFFICIENT WVLGTH COEFFICIENT wVLGTH COEFFICIENT 
(A) (CM-i ATM-i) (A) (Cn-1 ATM-i) (A) (CM-i ATM-i) (A) (CM-i ATM-i) 
4892.3 i.0095E+O± 4960.5 6.57iE+0 5028.6 5.4286E+00 5096.8 5.4286E+CC 
4893.6 9.6190E+00 4961.1 690. 8E+O0 5030.0 5.6190Et00 5098.2 5.2857E+.C 
4895.0 8.8U95E+00 4963.2 6.8095E+00 5031.4 5.9524E+00 5099.5 5.428EE+O0 


































4904.5 6,666TE+00 4972.7 6.1905E+00 5040.9 4.5714E+00 5109.1 5.2381E+60 
4905.9 6*5?IE.00 4974t.1 5.80951+00 5042.3 4.6±9E+80 5Ui0.5 5.±429E+00 
49C.3 6.6667E+00 4975.5 5.5238E+00 5043.6 4.16±9E+00 5±11.8 5.±905Et0C 
4908.6 6.2857E+00 4976.5 5.3333E00 5045.0 5.3333E+00 513.2 5.1905E+00 
4910.0 59048E+00 4978.2 5.1429E+00 5046* 5.9048E+00 5114.5 5.1429E+0C 
4911.4 5.6190E+00 4979.5 4.8571E+00 5047.? 6.28eE+00 5115.9 5.238±E+LO 
4912.7 5.4762E+00 4980.9 4.6667E+00 5049.1 6.4762E+00 5117.3 5.3333E+0C 
4914.1 5*238±E+00 4982.3 4.5714S+00 5050.5 7.00000E+0 5±18.6 5.2857 +O 
4915.5 4.9524E+00 4983.6 4.57±42+00 5051.8 7.5238E+00 5120.r 5.2381Z+C0 
4916.8 4.7619E400 4985.0 4.4762E+00 5053.2 7.04762+00 5121.4 4.6190E+00 
4918.2 4.8571E+00 4986.4 4.0952E+00 5054.5 6.4762E+D0 5122.7 4.7619E+00 
4919.5 4.8571E+00 4987.7 3.9524E+00 5055.9 6.4762EO 5124.1 '.9524E+0 
4920.9 5.1429E+00 4989.1 4.0000E+00 5057.3 6.0952E+00 5±25.5 5.0952E+0C 
4922.3 5.3333E+00 4990.5 3.9524E+00 5058.6 5.7143E+00 5126.6 5.2381E+02 
4923.6 5.7143E+00 4991.8 3.9048E+00 5060.0 5.2381+00 5128.2 5.3333E+bO 

















4929.1 5.1429E+00 4997.3 3.4286E+80 5065.5 4.8571E+00 '533.6 4.4762E+06 
4930.5 5.28TE400 4998.6 3.3333E 00 5066.8 5.0476E+00 5135.c 4,4286E+CC 
4931.8 5.3333E+00 5000.2 3.3810E+00 5068.2 5.0476E+00 '5136.4 4.1905E+GC 
4933.2 5.3810E 00 5001.4 3.4280+00' 5069.5 4.8571E+00 5±37.7 4.0000E00 
4934.5 5.7±43E20Q 5002.7 3.4286E+00 5070.9 4.7143E+00 5139.1 3.9524E+0& 
4935.9 5.9048E+00 5004.1 3.4286E+00 5072.3 4.66TE+00 5140.5 4.0003E+00 
4937.3 6.1905E+00 5015.3 3.3333E+00 5073,6 4.6190E+00 5±41.8 3.9524E+00 
4933.6 6*238E100 5006.8 3.4286E+00 5075,u 4.2857E+00 5L43.2 3.1143E+0 
4940.0 6.2857E+0 , 5008.2 3.52386E+00 507S.4 4.2381E+00 5144.5 3.5238E+00 
4941.4 6.2857E+00 5009,5 3.6190E+00 5077.7 4.0476E+00 5145.9 3.7143E+00 
4942i7 6*1905E.00 5010.9 3.66672M00 5079.1 4.0952E+00 5147.3 3.7143E+00 
4944.1 6.57142+00 5012.3 3*7143E+00 5080.5 4.0000E+00 5148.6 3.7143E+O0 
4945.5 6.7619E 00 5013.6 3.8095E6 5081.8 3.9048E+00 SSO.0 3.6190E+00 
4946.8 6.9524E+00 5015.0 4.1905E+00 5083.2 4.1905E+00 5±51.4 3.6±90E+G 
4948.2 1.3810E 00 5016.4 4.0952E+00 5084.5 4.2857E+60 5152.? 3.4286E+00 

















4953.6 6.9524E+00 5021.8 4.1905E+00 5090.0 5.0000E+00 5156.2 3.2381E+00 
4955.0 6,7619E+00 5823.2 4.4286E+00 5091.4 4.7619E+00 5159.5 3.2857E+OG 
4956.4 6.619OE+00 5024.5 4.66672E00 5092.7 4.76±9E 00 5160,9 3.3333E+00 
4957.7 6,4762E+00 5025.9 4.9524E+00 5094.1 5.2381E+00 5±62.3 3.2857E+00 
4959.1 6.852+E00 5027.3 5*238±E+0 5095.5 5.57i4E+00 5163.6 3.1429E+00 



















































































Table IV. N02 GRAHAM AND JOHNSTON DATA AT 25C 
ABSORPTION CROSS ABSORPTION CROSS ABSORPTIGN CRCSS 
WVLGTH COEFFICIENT SECTION HVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENT SECTION 
(A) (CM-i ATM-i) (CMI'2) (A) (CM-i ATM-i) (CM*'2) (A) (CM-1 ATM-i) (CM**2) 
1900.0 i.5076E+01 6.±ZOOE-19 2400.0 2.2146E+00 6.9903E-2O 2900.0 2.1579E+CC 8.76GC-20
 
±9±0.0 1.3869E+0± 5.6300E-19 24±0.0 i.480E+0O0 4.6603E-20 29:.G 2.3329E G+ 9.4?COE-26
 
±920.0 ±.±874E+± 4.82OO-19 2420.0 L.505±E+00 6.1iOE-20 2920.L 2.5127E2+0 1.020DE-19
 
i930.0 i.074E+i 4.i3OOE-ig 2430.0 2.4636E+OG i.G006E-±9 2930.C 2.56±9E2C+ i.O0GUE-±S
 
J940.0 9.5580E+00 3.8800E-19 2440.0 1.2440E+00 5.050DE-26 2940.0 2.4437E+GO 9.92002-20
 
1950.0 8.9668E+00 3.6400E-19 2450.0 9.6812E-01 3.93036-20 29s0.0 2.6359E00 ±.0700E-±g

±960.0 7.7844E+0 3.1600-E' 2460.0 6.6958E-13 3.5303E-20 2960.0 2.6359E+tC 1.ODO6E-±9
 
1970.0 7.9322E+l 3.2200E±t9 2470.0 6.6019E-0± 2.680SE-ZO 2970.0 3.0300E+00 1.23C0E-19
 
1960.0 7.9076E+00 3.2±00'-19 2480.0 4.0646E-01 1.6503E-26 2980.0 3.3502E+CO 1.3600E-19
 
1990.0 7.5873E+00 3.080OE-19 2490.0 5.2224E-01 2.120DE-20 2990.0 3.22±E600 1.310oE-1
 
2000.0 7.8583E+00 3.1900E19 2500.0 6,4928E-0 3.450OE-20 3000.0 3.2763E+00 L.33GOE-19
 
2010.0 8.7944E00 3.57006-19 2510.0 4.705LE-0± 1.9103E-20 34±0.0 3.2271E+0 1.3100E-19
 
2020.0 8.7205E+00 3.5400E-19 Z520.0 3.695±6-01 ±.500GE-2O 3020.0 3.4488E60 L.4000E-19
 
2030.0 8,4495E+00 3.43G0E-19 2530.0 3.4488E-01 1,OOaE-20 3030.0 3.8183E+00 ±.550OE-19
 
2040.0 9.5334E+00 3.6700E-19 2540.0 3.4488E-C 1.40O0E-2 3040.0 4.0154E+EG 1.63(0E-i9

2050.0 1.05t9E+3 4.2700E-19 2550.0 3.6183E-01 1.5501E-20 3060.0 4.0646E+00 1.6500E-19
 
2060.0 9.8783E600 4.01D0E019 E560#0 3.91682-01 1.590GE-20 3060.0 4.0400E+0C 1.6403E-19
 
2070.2 9.7797E+50 3.970OE-19 29?0.0 3.9661E-01 1.61002-20 30?0.0 4.2371E+&0 1.720OZ-19
 
2089.0 i.L±59E+0t 4.5300E19 2580,0 4,0893a-0± 1.6609E-20 3080.0 4.3602E+00 1.770UE-19
 
2090.0 1o.0466 01 4.8900E-19 Z590.0 4.5819E-01 1.86036-ZO 3090.D 4.5327E+00 1.8.OOE-19
 
200.0 1.1±35E+± 4.5200-E19 2600.0 4.5327E-0± 1.8403E-26 3100.0 4.8529E+C0 ±.9?00E-±9
 
210.0 1.09386E+1 4.44O0E-19 2610.0 4.5327E-61 1.8403E-20 3118.C 4.8776E+ 1.98046-19
 
2120.0 *Z391E2+1 5.0300E-19 2620,0 4.9Z68-Cl 2.0003E-ZG 3120.0 5.1485E+08 2.COBGE-l9
 
2130.0 1.3401E+1 5.440OE-19 2630.0 5.L239E-01 2.0803E-20 3130.0 5.3102E+40 2.±aDOE-19
 
2±40.0 1.2268E+01 4,9800E-19 2640.0 5.54272-Cl 2.250OE-20 3140.C .5.2224E+DG 2.12006ElA
 
2±50.0 1.1455+01 4.6500E-19 . 200.0 "5.98612-01 2.43032-20 3150.6 5.518E+00 2.2400E-19
 
2160.0 1.2440E+± 9OSOOE-19 260.0 6.1339E-0± 2.49G0-20 3160.0 5.641E+00 2.2906E±9
 
2170.0 1.39.8E+91 5.6500E-19 2620.0 6.0±07E-01 2.4400E-20 3±70.G 5.7644E+00 2,34&0E-19

280.0 1.2884E401 5.2300E-19 2660.0 6.5280E-01 2.6503E-20 3180.0 6.33±0E+00 2.5700E-19
 
2190*0 1.1332E+01 4.60006-19 2690.0 T.658E-0± 3.1206-20 3190.0 6.26±7E+00 2.55OE-15
 
2200.0 1.0790E+0 4.3800E-19 9TO00 8.1785E-01 3.32OE-20 3200.0 6.4295E200 2.6100E-19
 
2210.0 1.2539E601 5.0900E-19 2710.0 8.0061E-01 3.25006-20 32±C.0 6.6512E+00 2.70GOE-19
 
2220.0 1.2958E+01 5.2600E-19 2728.0 8.0307E-01 3.2609E-20 3220.0 6.6266E60 2.690OE-19
 
2230.0 1.0864E+0± 4o410E19 2730.0 9.0900E-Ot 3.6900E-20 3230.4 7.0207E+00 2.850OE-19
 
2240.0 9.4595E+00 3.8406E-19 2740.1 1.0026E+00 4.070E-20 3Z40.& 7.0454E+CD 2.860E-19
 
2250.0 9.1393E+00 3.7±00E-19 2750.0 1.0346E+00 4.2003E-20 3252. 7.2424E+63 2.9*00E19
 
2260.0 1.03462E01 4.20OE-19 2760.0 1.0272E 00 4.1700E-20 3260.0 7.6858E+06 3.120E-19
 
2270.0 1.0864E+01 4.4100E-19 2770.0 1.081E+00 4.390OE-20 3270-. 7.1105E+00 3.L3OE-19
 
2280.0 622T8E+ 3.3400E-19 2780.0 L.1504E+00 4.670OE-20 3280.0 7.8629E+o 3.2300E-19
 
2290.0 7.1193E+00 2.8900E-19 2790,0 1.2662E*0 5.1409E-20 3290.0 7.90?6E+OC 3.Z±0E-19
 
2300.0 6.208E+09 2.5200E-19 2800.0 1.4 41E+00 5.7003E-20 3300.0 8.3263E+06 3.38L0E-19
 
2310.0 7.3902E+00 3.0000E-19 2819.0 1.4Z39E+00 5.78Z3E-20 331C.0 8.2C326+0G 3.3303E-19
 
2320.0 7.3656E+00 2.9900E-1 2820.0 1.47EOE+00 6.000DE-2 3320.0 8.351CE+00 3.3900E19
 
2330.0 6.4788E00 2.630OE-19 2830.0 i.7047+40 6.920OE-20 333.00 9.3±17E+0 3.70005-19
 
Z340.0 3.9907E+00 1.620OE-19 240.0 1.6209E+00 6.58002-ZO 3340.0 9.0654E+00 3.6800E-19
 
2350.0 3.3502E+50 1.3600E-19 2150.0 1.76176+00 7.18OE-20 3350,0 8.8929E+00 3.610E-19
 
2369.0 4.2617E+20 1.7300E-19 2860.0 1.8944 +G 7.6900E-20 3360.0 9.1639E+00 3.72D0E-19
 
237 .O 3.9168E+00 i.59006-19 2070.0 i.9012E+0 7.736JE-Z 3 3 'u.0 9.3363E+0G 3.7903E-19
 
2380*0 3.9168E+00 280.0 7.7503E-20 3380.0 9.i46E+G0 19
±.5900E-19 i.909±E+O0 3.?O&-E±  

2390.0 2.5127E+00 1.0200E-19 2890.0 1.9978E.00 6.iOE-20 3390.0 1.02r2E+6O 4.1700E19
 
Table IV. NO2 GRAHAM AND JOHNSTON DATA AT 25C 
ABSORPTION CROSS ABSORPTION CROSS ABSORPTION CROSS
 
WVLGTH COEFFICIENT SECTION WVcGTH COEFFICIENT SECTION HVLGTH 
COEFFICIENT SECTION
 
(A) (CM-i ATM-i) (CMN*2) (A) (CM-I ATM-li (C$*42) (A) (CM-I ATM-1) (CKM *2
 
3400.0 1.0272E+0i O l.E03?E+O± z.SlOE-19 4C40.0 1.5524E+0± 6.3020E-19
4.1700E-i9 3900.0 

34 0.0 1.0543E+01 4.2800E-19 39±0.0 1,5864E+01 6.4400E-19 4641.0 ±.5914E+01 6.4600E-19
 
3420.0 1.0839E*Oi 4.400E-19 3920.0 1.6529E+01 6,7±0k-iS 4042.0 1.60OZE+01 6.4960E-19
 
3430.0 9.B044E+00 30960DE-19 3S39,0 i.5544E+G± 6.3±03E-1.S 4043.E 1.5835E+01 6.428E-19
 
3449.0 1.0149E+0± 4.1200- 9 3940,0 1.4657E+0± 5.95002-19 40'4.0 1,5603E+01 6.3340E-19
 
3450.0 i.0593E+O 4.3000E-19 3950.0 1.4978E 13 6.0803E-19 4045.G 1.5359E+01 6.2350E-1s
 
3460.0 l±.0t±E01 4.4TO0E-i9 3960.8 1.6209E+01 6.58OOE-19 4C46.C 1.5±94 +01 6.1600E-19
 
3470.0 1,1627E+0± 4.7200E-19 3970.0 1.4854E+01 E.0300E-19 4&47oC 1.5037E+01 6.1040E-19
 
3480.0 1.iSOOE+Oi 4.7900E-19 3980.0 i.5988E+0l 6.490Jt-±9 4C48.0 1.491E+01 6.0933E19
 
3490.0 ±.Zb6E+0± 5.l500E-19 3990.0 i.6283E+01 6.6100E-19 4G49.0 1.5293E+G0 6.2080E-19
 
3500.0 1.1936E+01 4.4800E-i9 4000.0 1.6756E+01 6.802dE-±9 4050.0 i.6098E+.0 6.5350E-9
 
3510.0 1.1603E+0± 4.710E-19 4001.0 1.6825+0E± 6.803E-19 4051.0 ±.6507E+01 6.701OE-±
 
3520*0 1.1652E+01 4.7300E-19 4002.0 iTIEE61 6.9680E-19 4052.0 1.6194E+Ci 6.5740E-19
 
3530.0 1*1209E+01 4.5500E19 4003.0 1.7535E+01 7.1180E-19 4053.0 i.6566E+D1 6.7330E-19
 
3540.0 1.1997E+01 4.870E-19 4804.02 1.756E+01 7.1430E-19 4054.C ±.7409EOl 7.06722E±9
 
3550*0 1.3623E+O 5.5300E-i 4005.0 1,7448E01 7.030E-19 4C55.0 1.7569E+01 7.1320E-19
 
3560.0 1.2317E201 5.0000E-19 4006.0 1.71905+01 6.97802-iS 40656.0 i.686CE+C1 6.844dE-i9
 
3570.0 1.3302E+01 5.4000E-19 4007.0 1.7278E 01 7.0140E-19 4057.0 1.6123E+01 6.545OE-19
 
350.0 1*3694E+01 5.6400E-19 4686.8 1.7200E01 6.902E-19 4058.0 1.55±E0+01 6.2963E-19
 
3590.0 1.2563E+01 5.1000E-19 4009.0 1.6914E+01 6.8660E-19 409.G i.4963E+01 6.07402-E1
 
3660.0 1.2219E+01 4.9600E-19 4010.0 1.686TE+01 6.8470d-19 4060.0 :1.*539E.1 5,9320E-19
 
3610*C 1.3278E+0± 5.3900E-i9 4411.0 1*6911E+01 6.8650E-19 4061.0 1.4495E+01 5.8843E-19
 
3620.0 1.3426E+01 5.4OOE-i9 4012.0 1.6808E+01 6.8239E-19 4C62.0 1.4566E2+1 5.9133E-19
 
3630.0 1.3426E+0± 5.45OE-ig 4013.0 1.6884E+01 6.8540E19 4063.L 1.4510E 01 5.6890a-19 00
 
3640.0 1.3229E+01 5.37OOE-19 4014.0 1.68±5E+01 6.8260E-i9 4064.0 1.4689E+01 5.9630E-19 '
 
3650.0 1.4386E+01 5.8400E-19 4015.0 1.658LE+01 6.?31E-i9 4065.5 1.476BEE4i 6.0038E-19 '"..
 
3660.0 1.48?9E+0± 6,o400E-19 4016.0 1*6377E+l 6.6463'-19 4066.0 1.4354E4-t 5*8270E2-19
 
3670*0 1.3598E+01 5.2O80E-i9 4017.0 1.6194E+01 6.57202-19 4G67.0 1.3867E+01 5.6290E-i5 0 
3680.0 1.4263E+0± 5.7900E-9 4818.0 1.604?E 01 6.5140E19 4868.0 i.3504E+01 5.482C0E-19
 
3690.0 1.3943E O 9.6600E-19 4819.0 1.sB87E01 6.4440E-19 4069.0 1.30±9E201 5.2850E-19
 
3700.0 1*4041E+± 5.7000E-19 4020.0 1.5820 61 6.4220E-19 4070.0 1.2891E21 5.2330E-19
 
3710.0 1.3697E+01 5.5600E-L9 4021.0 1.5601i+01 6.333DE-19 4071.0 1.2661E+ 5:22135-19
 
.3720.0 1.5002E+0i 6.0900E-19 4022.0 152412E+01 e.1870E19 4072.0 1,2810E+01 5aOiiGE-19
 
3730.0 1.517E401 4025.0 5.060E-19 4073.0 1.224± 5,1650E-19
6.200019 1.4933E+01 01 

3730.0 1.5735.EO1 5.800E-9 4024.0 1.458$E+01 6.9220E2-9 4074.0 1.2797E+0± 5.19S0E-19
 
3T40.0 14140E+01 5O7480E-I9 4025.0 1.4431E+01 5.8580E-19 404.0 1.25E+1 5.10E19
 
3768.8 I*566E+01 6.4000E-19 4126.0 1.433TE+01 5#82O0E-9 4076.0 i.2980E41 5.27±2E-19
 
3770. 1.S963E+01 6.4800E-19 4027.0 1.4162E+01 5.7490E-i9 4C77,o 1.3283E+01 5.3920E-1i
 
3780.0 1.4115E+01 5.7300E-19 4026.0 1.3975E+01 5,673E-19 4076.0 L.3699.01 .561E0-19
 
3790.8 1*4337E2+0 5*820CE-19 4029.0 1.3862E+0l 5.6270E-19 4679.0 i.4376E+01 5.8360E-19
 
3800*0 1.6061E+0± 6.5200E-19 4030.0 1.4002O+01 5.68G0-19 4080.0 1.4861E+61 6.041d-19
 
3810.0 1.5889E 01 6.4500E-19 4031.0 1.41±5E 01 5,73OOE-19 4081.0 ±.5729Et01 6.385E-19
 
3820. 1.5224E+0 6.1800E-19 4032.0 1.412E+01 5,6883E-19 4082.0 1.6061E261 6.2OOE-19
 
3830.0 1.45832+0± 5.9202E-19 4033.0 1.38±5E+0± 5.6080E-19 4083.0 i.6281E+1 6.6090E-19
 
3840.0 1.5224E+O 6.18O0E-19 4034.0 1.37EC+01 5.594D0E-19 4084.0 1.7308E+6 7.02602E-9
 
3850.0 1.5869E+O 6.4500E-i9 4035.0 1.3ST7E+0i 5.62502-19 4085.0 1.8234E+0± 7.4020E-19
 
3860.0 1.5446E+o 6.2700E-19 4036.0 1.4098E+C± 5.7230 -19 4i86.0 1.85032+01 7.513E19 .
 
3870.0 1.5051E+01 6.1100E-19 4037.0 1.4231E+01 5*77702-19 4087.0 1.8234E+01 7.4020 -19 0
 
3880.0 1*574154E0 6.3900E-19 40360 1.4354E+0± 5.8270E-19 4088.C 1.7695E+01 7.1830E-19
 
3890.0 1.790E+31 6.4100E-19 4039.0 1.4t79E.0 e.0403E-19 4089.0 1.7101E+Cl 6.94205-iS
 
Table IV. N02 GRAHAM AND JOHNSTON DATA AT 25C 
ABSORPTION CROSS ABSORPTION CROSS ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION NVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENT SECTION 



















4092.0 1.6251E+0± 6.59702-19 4142.0 1.5293E+01 6.20a-19 ft92. 1.366E+01 5.6370E-19 
4093.0 1.563S2+0± 6.3470E-19 4143.0 1.4655E+01 5.9490E-19 4193. 1.4i40E+O 5.74CCE-19 
4094.0 1,5603E+0± 6.3349E-13 4144.0 ±.4290E+C1 5.d0132-19 4194.0 i.486?E+01 6.0350E-19 
4095.0 L.60L7E+0 6.50202-19 4145.0 1.4115E+01 5.7303E-19 4195.G 1.5345E+01 6.2290E-19 
4096,0 1.6382E+01 6.65002-19 4146.0 1.4384E+01 5.8390E-19 4196.C 1.5268E+0± 6.1960E-1 
4097.0 1.5520Et01 6.7060E-19 4147.0 1.800E+01 e.00802-19 4197.G 1.5335E+01 6.2503-19 
4098.0 1.6451E+0± 6.6780E19 4148.0 1.5017ctCi 6.0960=-19 4198.C 1,5709E+01 6.3770E-19 
4099.0 1.5983E+0± 6.48802-L9 4149.0 1.9056E+C 6.1120E-19 4193.C i.5808E+C1 6.417OE-IS 
4100.0 1.537E+01 6.24102-19 4150.0 1.5022E+01 6.09839-19 4203.C 1.5837L+± 6.4290-19 
4101.0 1*5150E+01 6.1SOOE-±9 4151.0 1.49d2E+Ot 6.08280-19 4201.0 1.5522E+01 6.30±1E-19 
4102.0 1.5241E+01 6.IOTE-19 4152.0 1.5231E+ 1 6.1830E-19 4202.6 1.5093E+01 6.1270E-19 
4±03.0 1#5606E+01 6.3350E-1- 4153.0 1.5374E+G0 E.24± -19 4203.C 1.5059E+01 6.1130E-19 
4104.0 1.64632'01 6.6830"19 4154.0 1.51722+01 6.1590E-19 423%.b 1.549GE+01 6.2880E-19 
4:05.0 1.7404E+Oi 7.0650E-13 4155.0 1.45986+01 5.926DE-19 4235.0 1.5675+01 6.3630-19 
4186.0 1.76k86+01 7.1640E-19 4156.C 1.4014E+01 5.6690E-19 4206.0 1.5564E+01 6.3180219 
4107*0 1*71932*01 7.2230E-13 4157.0 1.3492E+01 5.477#E-19 4207.0 1.5446E+01 6.2702E-19 
4108.0 L.S20E+01 ?*1120E-i9 41500 1.29452.01 5.25502-19 4208.0 1.52392+01 6.1660E-19 



















4112.0 1.6059E+91 6.5±902-19 4162.0 1.2872E+6 5.2250E-19 4212.0 1*6027E#01 6.5060E-19 
4113.0 1*54162 01 6.25802-19 4163.0 1.2645E+01 5.1338E-19 4213.0 1.5766E+01 6.400.-19 
41L4.0 l.50g5E+i± 6.09102-19 4164.0 1.2731E+01 5.1680E-19 4214.0 1.53132*01 6.2160E-19 
4115.0 1.4608E+01 5.93002-19 4165.6 1.2871+31 5.22502-19 4215.6 1.4933E+01 6.0620E-19 
41±6.0 1.42292401 5.77602-19 4166.0 1.2765s40L 5.18202-iS 4216.0 1.46652+01 5.9530E-19 
41W7.0 1,39±32401 5.64802-19 4167.0 1.2733E+01 5.1690E-19 4217.0 1.45512+01 5.9079E'1S 
4118.0 1.365601 5,54102-19 4168.0 1.2933E+01 5.2503E-19 4215.5 1.4748E+01 5*987CE-19 
4119.0 1*3778+E01 5*59302-19 4169.0 1*2982E+01 5.2700-19 4219.0 1.4950E+01 6.06902-19 
4120.0 1.3891E+01 5.63902-19 4170.1 1.2857E+O1 5.2190"-19 4220.C 1.5561201 6.3±708-19 
4121.0. 1.38176+01 5.6090E-19 4171.0 L.2874+01 5.2260E-19 4221.0 1.6256E+01 6.5993E-19 
4122.0 13812E+01 5.6070E-19 4172.8 1.3184E201 5,3520E-19 4222,0 1.65102+0± 6.70202-19 
4123.0 1*37512681 9.5820E-19 4173.0 1.3596E+01 5.5193E-19 4223.L 1.6268E+01 6.6040E-9 
4124.0 1.3716E*01 595680E-19 4174.0 1*40988401 5*7233E-19 4224.0 1.579CE+01 6.461E0-19 
4125*0 1.3650E01 5.541OE-19 4175.8 1.430lE+L 5.8380E-19 4225.t 1.5678+61 6.35602-19 
4126.0 1.3985E+1 5.6770E-19 4176.0 1.4202E+01 5.765OE-19 4226.0 1,S751E+01 6.39t.E-19 
6127.0 1.4561E01 599110E-19 41fl.0 1.3894E'01 5,6400E-19 4227.0 1.5242+01 6.38308-19 
4±28.0 1.5261E+D0 6.1910E-19 4178.0 1.37022+01 5.5620E-19 4228.0 1.5453E+01 6.2733E-19 
4129.0 1.56772.01 6*36402-19 4179.0 1.3977E+01 5.6749E-19 4229.0 1.52441E+01 6.186]E-19 
4130.0 1,689JE+01 6.45402-19 4186.0 1,4453E+01 5*8670E-19 4230.0 1.5135E+01 6.1440E-19 
4131.0 1.6357E401 6.64002-19 4181.0 1. 50?E*01 5.6893E-19 4231.0 ±.501E 6l 6.09602-19 
4132.0 1.7286E401 7.01708-19 4182.0 1.4256E+01 5.7873E-19 4Z32.0 1.4820E+01 6.0160E-IS 
4133.0 1.79562+01 7.28902-19 4183,0 1.4569E+01 5.914g0E-19 4233.0 1.4719E+01 5.9750E-19 
4134.0 1.6291E+0 7.42502-19 4184.0 1.4753E+01 5.989OZ-19 4234.C 1.52392+01 6.1860E-19 
4135.0 1.91142+0± 7.7590E-19 4185.0 1.46E2E*01 5.960GE-19 4235.0 1.54432+G1 6.26902-19 
4136.0 1.9564E+01 7.9420E19 4186.6 1.4953E+ 1 6.0T63-19 4236.G 1.5749E+01 6.3330E-19 
4137.0 1*9555E+01 1.938UE-19 4167.0 1.52f3E+C1 E.2043E-19 4237.0 1.5958E+0± 6.4?c0E-19 
4138.0 1.9173E4Q1 7.7830E-19 4188.0 1.5217E+6l 6.1770E-19 4238.6 1.5763E+01 6.3990E-19 
4139.0 1.83672+0± 7.4560E-19 4189.0 1.46252+0± 5.937D2-19 4239.2 1.5810E+01 6.4180E-19 
Table IV. N02 GPAHAM ANO JOHNSTON DATA AT 25C 

























































4246.0 1.696±6+0± 6.8890E-19 4296.0 1.1314E+01 4.61706-19 4346.0 1.3876E+C 5.633fE-1 
4247.0 ±.6995E*O± 6.89906-19 4297.0 1.12946+01 '.5489d-19 4347.0 1.4014E+01 5.6890E-19 
4248.0 1.67466+01 6.79806E-9 4298.0 1.11596+01 4.5300t-19 4348.C 1.444i6+Ci 5.862C0E-19 
4249.0 i.6478E+01 6.68902E19 4299.0 ±.1lO6 E01 4.4880-49 4349.G 1.5579E+C1 6.32LOE-19 
4259.0 1.6207E+01 6.57906-19 4300.0 1.10366+01 4.4800E-19 4350.C 1.7042E+01 6.91806-19 
4251.0 1.55596+01 6.3±606-19 4301.0 1.1213E+01 4.55286-19 4351.0 1.76906+01 7.1±806"19 
4252.0 1,480E01 6.0240E-19 4302,0 1,171±E+01 4.7540E-i9 4352.0 1.8446E+01 7.4612-19 





































4256.0 1.346E01 5.4600E-19 43060 1.54466+01 6.2700E19 4358.0 1.548E+01 6.26306-19 
4259.0 1.29486+01 5.2560E-19 4309.0 1.52986401 6.21002-19 4359.C i.55126+0i 6.29706-IS 
4260.0 1.2499E+01 5.0740E-9 41±0.0 1.5502E+i0 6.2930E-19 4360.0 1.5542E+01 6.3090E-19 
4261.0 1.22316+01 4.96506-19 4311.0 ±.59366+C1 6.46902-19 4361.0 ±.5±28ECl 6,141JE19 
4262.0 1.1965E+0± 4.8570E-19 4312,0 ±.60056E+01 6.497E-19 4362.0 1.4630E+01 5.9390M-i1 9 " 
4263.0 1.16006+01 4.70906-19 4313.0 1.5306E+1 6.214G0-19 4363.C 1.46432*01 5.944C-iS 
4264.0 1.1536E6+0 4.6830E-19 4314.0 1.4990E 01 t.0854E619 4364.0 1.46136+01 5.932CE-19 
4265.0 1.1716E+01 4.75706-9 4115.0 1.50546+C± f.111G6-19 4365.G 1.4162E+01 5.?5706-19 








4316.0 1.48576+0±1.4679E+01 6.03±02-195.95906-19 
4361.04368.0 1.3822E40±1.34566E+01 5:6110E-19546306-19 p 
4269.0 1.1386E+01 4.62206-19 4319,0 1.4194E+01 5.76206-19 4369.0 1.33156+01 5,40506-19 
4270.0 1.1026E01 4:67906-19 4320.0 1.3751E 01 5.58206-19 4370.0 1.31556E+01 534 0 E-19 
4271.0 1.22366+01 4.9670E-9 4321,0 1.3413E 01 5.44706-19 4371.0 .27016+0 5.15606-19 
4272.0 1.3366E 01 5.4260E-19 .4322.0 1.2896E 01 5.2350E-19 4372.0 1,2014E61 4.8770E-19 
4273*0 L.39T2E 01 5*6720E-19 4323.0 1.23056+01 4.99596-19 4373.0 1.1445EC 4.64f6E-19 
4274.0 1,4192E+01 5.7610E-19 4324.0 1.2009E+01 4.8750E-19 4374.0 1.1152E*0. 4.5274E-19 
4275.0 1.4958E+91 6.07206-19 4325.0 1.19406+01 4*8470E-19 4375.0 1.99526+01 4.4460E-19 
4276.0 1.56336 01 6.34606-19 4326* 1.16272401 4.72006-19 4376.0 1.0790E401 4.3802E-19 
4277.0 1.5*63E 0± 6.2770E-19 4327,0 1,124E+01 4,54886-19 4377. 1.05436+0± 4.280E-19 
4278.0 1.5012601 6.09406-19 4328.0 1.13816+01 4.620OE±19 4378.0 1.060E+01 4.246"615 
4279.0 1.53036+01 6.21206-19 4329.0 1.16306+01 4.72106-19 4319.0 1.04706*01 4.25002-19 
4280.0 1.5490E 01 6.2880E-19 4330.0 1.1815E 01 4.7968E-19 4380.0 1.046OE 01 4.2460E-19 
4281.0 1.54806 01 6.2840E-19 4331.0 1.23442E01 5*01102-19 4361. 1.02112+91 4.14SOE-9 
4282.0 1.59536+01 6.4760E-19 4332.0 1.28076+01 5.1998E-19 4382.0 1.0051E+01 4.08006-19 
4283.0 1.58186+1 6.42106-19 4133,0 1.3094E+01 5.2998E-19 4383.0 1.0130E+01 4.1L206-19 
4284.0 1.53426491 6.22806-19 4334 0 1.3322E+0± 5.408JE-19 4384.0 1*03096+01 4.18506-19 
4285.0 1.5125E+01 6.1400E-i9 4335.0 1.37436+0± 5.57902-19 4385.0 1.0669E+01 4.3310-19 
4286.0 1.5032E+01 6.1020E-19 4336.0 1.4219E+31 5.7720E-19 4386,0 1.1413E+01 4:6330E:19 
4287.0 1.44 E+01 5.86506-19 4337.0 1.44486E+01 5,6506E-19 4387.0 1.2965E+G1 5.26306-19 . 
4288.0 1.3669E+01 5.5490E-19 4338.0 1.460±E+01 5.927E2719 4388.0 1.4473E+81 5.8750E-19 
4269.0 1.34066+01 5.44206-9 4339.0 1.49786+01 6.08006t9 4389.0 1.54236+01 6.2610E-19 
Table IV, N02 GRAHAM AND JOhNSTON DATA AT 25C 
A6SOPTION CPOSS AeSOR0 TION CROSS ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENI SECTION WVLGTH COEFFICIENT SECTION 
(A) (CM-i ATM-i) (CM**2) (A) (CM-1 ATM-i) (CHt12) (A) (CM-i ATt-i) (CH* ) 
4390.0 1.6027E+01 6.5060E-1g 4440.0 1.1430E*01 4.640O-1 4440.C i.3593E-L1 5.51802-19 
4391.0 1.7099E 01 6.9410E-19 444L.0 1.1514E+61 4.674±9E-1 401.6. 1.2987Z+01 5.2720E-19 
4392.0 l.T51OEQ1 7*1080E-19 4442.0 1.2071E+01 4.90008-iS 4492.6 i.2361E+01 5.0180E-19 
























































4401.0 i.5224E 91 6.18005E19 4451.0 1.6953E01 E.882E-19 4501.0 1.0041E+0± 4.0?60E-19 
4402.0 1.5123E+0± 6.1390E-19 4452.9 1.6054E01 6.5170E-1S 4502.0 1.0233E+0± 4.1540E-19 
4103.0 1.4904E O± 6.0500E-19 4453.8 1.5431E+01 6.264 E-19 4503.0 1.06848+t1 4.337OC-19 
4404.0 1.40495.E 5.7030E-19 4454.0 1,4751E+01 5.98A0E-t9 4504.0 1.1204E+01 4.5480E-19 
4405.0 1.2864E+01 5.2220E-19 4455.0 1.4049E+01 5.7038E-19 4505.0 1.1516E#01 4,6750E19 
4406.0 l.2046E+O 4,8900E-19 4436.0 1.3790E501 5.5980E-19 4506.0 1.1686E501 4.74k0E.19 
4407.0 i.1329E401 4.5990E-19 4457.0 1.3583E+01 5i40OE-19 4507.0 1#1625E+61 4.7?90E-19 
4408.0 191191E+31 4.5430E-19 4458.0 1.3327?E01 5.4100E-19 4508.0 i.1664E 01 4.74302-19 
440.90 1.1258E01 4.5705E-19 4459.0 1*2967E+01 5,2640E-19 4509.0 1,±888E+1 4.8260E-19 



















4413.0 1.1130E+0i 4.51UE-19 4463.0 1.2243E 01 4.9700-19 4513.0 1.1245E+01 4.5650E-19 
4414.0 1.0903E+01 4.4260E-19 4464.0 1.2018E20± 4.8760E-19 4514.0 1.1893E+01 4.4670E-±9 
4418.0 1.0378E01 4.Z130E-19 4465.0 1.1224E*01 4,5580E-19 4515.0 1.1061E+01 4.4900E-19 
4416,0 9.9817+E00 4.20EO-19 4466.0 1.0723E+01 4.3530E-19 4516.0 1.0187 2+ 4.3790E-19 
441?.0 9.6763E401 3.9280E-19 4467.0 1.0455E+0 4.244E-19 4517.0 1.0428E01 4.2330E-19 
4418.0 9.6196E+00 3.9050E-19 4468.0 i.0386E+01 4.ZI6E-19 4518.0 1.0536E 61 4.2?TOE-19 
4419.0 9.6393E+00 3.9130E-19 4469.0 1,0282E 01 4.1740E-19 4519.6 1.1634E+01 4.4190E-19 
4420.0 9.3407E+0 3.7950E-19 4470.9 1.0359E 01 4.2050E-19 4520.0 1.1386E+01 4.6220E-19 
4421.0 9.0826E2.0 3.6870E-19 4471.0 1.06305E01 4.3153E-19 4521.0 1.1795E+01 4.7880E-19 



















4428.0 9.9891E+80 4.0550E-19 4475.0 1*1876E 01 4.8210E-t9 4525.0 1.1452E i 4.6490E-19 





































4431.0 1.1014E+O1 4o4710E-19 4481.0 1.8Z6E+01 7.41±0E-19 4531.0 1.0817E+01 4.39±0E-19 
4432,0 1.1009E+01 4.4690E-19 4482.0 1.8498E+0o 1.50906-19 4532.0 i.0827E0i 4.3950E-19 
4433,0 to0098E+0± 4*4240E-19 4483.0 1.8409E*01 7.4730E-19 4533.0 1.1204E+01 4.5480E-1 
4434.0 1.0920E+gi 4.4330E2-19 4484.0 1.8330E+0± 7.4410E-19 4534.0 1.1622E+01 4.7180E-19 



















443e.0 1.1674E+oi 4.7390E-19 4488.0 1.349SE+01 5.4742E-19 45385. 1.0637E#.1 ..3180E-19 w 
1439.0 1.1519E+Oi 4.6760E-19 4489.0 1.3453E+01 5.4613E-19 4539.0 1.0021E+C1 4.0&83E-±9 
Table IV. N02 GRAHAM AND JOHNSTON DATA AT 25C 
ABSORPTION CROSS ABSORPTION CROSS ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENT SECTION 
(A) (CM-i ATM-i) (CCX2) '(A) (CM-1 ATM-1) (CK*2) (A) (CH-1 ATM-I) (CM**2) 
4540.0 9.7970E+30 3#9770E-19 4590.0 1,0893E+01 4.4223E-19 464&.E 1.1625E*D± 4.7±90E-iS 
4541.0 9.6319E+00 3.9±00E-19 4591.0 ±.006±E+0± 4.0840E-19 4641.C i.i598E+0 4.73802-i1 
4542.0 9.4694E+00 3.8440E-19 4592.0 9.5186E+O0 Z.8640E-19 4642.C i.13.9E+01 4.60702-19 
4543.O 9.3708E+00 3.8040E-19 4593.0 9.7945E+00 3.9760E-19 4643.0 l.08?IE+O± 4.4130r-19 
4544.0 9.4497E+00 3.83606-19 4594.0 9.9990E+00 4.0590E-19 4644.0 l.08±2E+0± 4.3890E-19 
4545.0 9.64672*00 3.9162E-19 4595.0 1.0226E+Ci 4.151 2-19 4645.C 1.11±54E 01 4.51201-19 
4546.0 1.0263E+01 4.1660E-i9 4596,0 t07G4E+O± 4.3450E-.9 4646.C 1.1048E+01 4.4850E-1S 
4547.0 1.1287E+01 4.5820E-19 4597.0 1.0706E+0± 4.3463E-19 4647.& 1.0780E+C1 4.37602-19 
4548.0 1.1842E+01 4.8070E-19 4598.0 1.07232+01 4.3533E-19 4648.C 1.0,576E+01 4.2940i-19 
4549.0 1,107E+1 4.7850E2-19 4599.0 1.0575E+01 4.2930E-19 4649.C 1.9297E+0 4.180£3-19 
4550.0 1.1539E+01 4.6840E-19 4600.0 1.0696E+01 4.342DE-19 4650.0 9.9423E*.0 4.0360E-19 
4551.0 1.t329E+01 4.5990E-19 4601.0 1.1 04E+01 4.4670-19 4651.0 9.8463E+60 3.99702-19 
4552.0 1.1544E801 4.686CE-I9 4602.0 1.1233E401 4.560CC-I9 4652.C 9.6344E+00 3.9LOE-19 
4553.0 1.1430E01 4.6400E-19 4603.0 1.15582 t1 4.6920E-19 4653.0 9.3043E+60 3.7??OE19 
4554.0 1.1014E+01 4.4710E19 4604*0 1*1775E+01 4.78002-19 4654.0 9.0309E+00 3.6660E-19 
4555.0 1,0822E+01 43930E-19 460590 1i.2118E+01 4.919SE-19 4655.0 8*5653E+00 3.477GEi 
4556.0 ±.0711E+B1 4.3480E-19 46O6.0 1.27212+0L 5.L64DE-19 4656.0 8.0307E+00 3.2600E-19 
4557.0 1.03812E0± 4.2±40E-19 4607.0 1.2913E+01 5.2422E-19 465 . 7.5199E*00 3.0710E-19 
4558.0 1.0213E*01 4.1460E-19 4608*0 L.2243E+01 4.9700E-19 4658.0 7*3730E+00 2.9930E-19 
4559.0 1.0346E431 4.200CE-19 4609.0 l*L847E+Gi 4.6090E-19 4659.0 7.3188E200 2.9710E-9 



















4563.0 1.0915E+01 4.4310E-19 4613.0 1.*121E+01 4.4740E-19 4663.0 7.4223E+0 3.0130E-19 
4564.0 1.0499E+01 4.2620E-19 4614*0 1.12186+01 4.5543E-19 4664.0 7.7302E.0 3.1380E-19 
4565.0 1.0132E+01 4.1130E-19 4615.0 1.087±6+0± 4.4130E-19 4665.0 8.2992E+00 3.3690z-19 
4566.0 9.B80E+09 4.0110E-19 4616.0 1.0543E+± 4.280DE-19 4666. 8.6681E2G+ 3.5190E-19 
4567.0 9.2550E+06 3.7570E-19 4617.0 1.0272E+0± 4.1730E-19 4667.0 9.090&E+00 3.6900E-19 
4568.0 8.6712E+00 3.520CE-19 4618.0 9.9965E+00 4.0580-19 4668.0 9.8783E+00 4.0100E-19 0 0 














4671.0 1.0669E+G11.1354E+01 4.3310E194.6090E-19 I-.C 
4572.0 9.L516E+00 3o7150E-19 4622.0 9.3708E00 3.80482-19 4672.0 1.1484E+01 4.6620E-19 
4573.0 9.5457E00 3.8750E19 4623.0 9.4817E400 a.84982-19 4673.L 1.110+E+01 4.5060E-19 
4574.0 1.0149E40 4.1200E-19 4624.0 9.4866E00 3.8513E-19 4674.6 L.0694E+0± 4.3410E-19 
4575.0 1.1056E+01 4.4880E19 4e25.0 9.5112E*00 3.8610E-19 4675.0 1.0327E+01 4.192E2-19 
4576.0 1.1918E+01 4.8340E-19 4626.8 9.6541E+00 3.9590E19 4676.E 1.0250E+01 4.1610E-19 
4577.0 1.234E.01 5o02E-19 4627*0 1.093E+01 4.0971E-19 4677.0 1.0265E+01 4.1670E-19 
4578.0 1.2361E+01 5.0180E-19 4e26.0 1.0809E+01 4.3880E-19 4676.0 9,9817E*00 4.0520-19 
4579.0 1.E2418E+01 5o410E-19 4629.0 1*1768E+01 4.7770E-±9 4679.0 1.0275E201 4.1710E-19 
4580.0 1.2743E+01 5.1730E-19 4630.0 1.3401E01 5.440DE-19 4680.0 1.9595E+0± 4.3010E-19 
4581.0 1.3049E+01 5.297bE-19 431.0 1.4512E*01 5.8910E-19 4681.0 1.0612E01 4i3080E-19 
4582*0 1.3076E+01 5.3080E-19 4e32.0 1*4273E40± 5,7942E-19 4682.0 1.0622EtG 4.3120E-19 
4583.0 1,2324 +01 5.0030E-19 4633.0 1.3761E+4i 5.5860E-19 4683.0 1.0149E+01 4.1220E-19 
4584.0 1.1783E+01 4.78326-19 4634,0 1.3987E+01 5.6780E-19 4684.0 9o3216E+00 3.7840E-19 
4585.0 1.1982E01 4.8640E-19 4E35.0 1.4128E+81 5.7350E-19 4685.0 8.67122?+0 3.5200E-19 
-4586.0 1.231LE4B0 4.9980E-19 4636.0 1.3955E+01 5.6650E-19 4686.0 8.7944E60 3.5700E-19 
4587,0 1.2137E5l 4.9270E-19 4637.0 1.3497E+01 -5.479DE-19 4697.0 B880±E+00 3.5730E-19 ,: 
4588.0 1726E40 4.7600E19 4638.0 1*2751E+01 5.17606-19 4688.0 8.6392E+00 3.50702-19 
4589.0 1.t447E01 4.6470E-19 4639.0- 1.2024E+01 4.881JE-19 4689.D 8.7106E+04 3.5360E-19
 
Table IV. NC2 GPAHAM AND JOHNSTON DATA AT 2SC 
ABSORPTION CROSS ABSORPTION CROSS ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION hVLGTH COEFFICIENT SECTION WVLGTH CQEFFICIENT SECTION 



















4692.0 8.5333E+00 3.4640E-19 4742.0 1.2551E+01 5.0950E-19 4792.0 8.4865E+00 3.4450E-19 
4693.0 8.4766E+00 3.4410E-19 4743.0 1.2194E+0± ..9500E-19 4793.. 8.6737E*+C 3.522E-19 
4694.0 8.2623E+00 3.3540E-19 4744.0 1.±7412E+C 4.7660E-19 4794.0 9.1737E+00 3.7'Z.0E-± 
4695.0 8.2721E+00 3.3580E-19 4145.0 1.1302E+01 4.5880E-19 4795.C 9.9423E+0C 4.0360E-19 



















4699.0 7.47i5E+00 3.0330E-19 4749.0 1.2297E+0± 4.9920E-t9 4799.C 1.0733E+6± 4.3570-E19 
4700.0 7.6139E+00 3.1720E-19 4150.0 i.1946E+C± 4.85002-19 4800.C 1.0676E+01 4.3340E-19 
4701.0 6.2081E+0O 3.3320E-19 4751*0 1.1733E+01 4.7630E-19 4801.0 1.O±ZOE+0 4.1080F-19 
4702.0 6.4052E+00 3.41282-19 4152.0 1.13±2EG± 4.5920E-19 4802.0 9.4915E+& 3.8530E-19 
47b3.0 8*3460E+00 3.3880E-19 4753.0 1.1157E+0± 4.5290E-19 4603.0 8#984iE+00 3.64TOE-19 



















4707.0 8.7156E+00 3.5380E-19 4157.0 1.0240E+01 4.1573E-19 4807.0 8.9299E+00 3.6250E19 
4708.0 8.3606E+00 3.3940E-19 4758O 9.3856E+06 3.8100E19 4808.0 8.6515E+00 3.512QE-S 
4709.0 8.129E+00 3.2970E-19 4769.0 9.087tE+00 3.68902-19 4809.C 8.5062E+t0 3.4530E-19 
4710. 7.9474E+08 3.2260E-19 416090 9*4028E+00 3.8170-19 4810.0 8.4027E+00 3.41±0E-19 
4711.0 7.8681E+00 3.1940E-19 4761.0 9.3905E+00 3.6122E-19 4811.0 8.2229E+00 3.3383E-19 
4712.0 8.0283E+00 3.2590E-19 4762.0 8.9852E+00 3.6150E-19 4812.0 8.4766E2+C 3.44±1OE-19 
4713.0 7.7696E+00 3.1540E-19 4763.0 8.9397E+00 3.6293E-19 4813.C 8.7303E+O 3.5440E-19 
47±4.0 7.5528E+00 3.0660E-19 4764.0 9.0555c+00 3.6760E-IS 4814.0 9.za33E*00 3.73602-15 
4?15.0 7.864E+80 3.1730E-19 4765.0 8,8486E+00 3.5920E-i9 4815.6 9.4940E00 3.854 E-19 
4716.0 T.9248E400 3.2170E-19 4766.0 8.4802E+00 3.41GOE-19 48±6.0 9.1023E+00 3.6959E-19 
4717.0 7.8731E+90 3.1960E19 4767.0 8.3756E+00 3.400E-ig 4817.G 8.9052E 60 3.61500-IS 
4718.0 8.200?E+00 3.3290E-19 4768.0 8.562aE+0oa 3.4760E-19 48±8.0 8.5899E+00 3.4E70-19 
4719.0 8.5357E+00 3.4650E-19 4769.9 8.26?ZE+00 3.3560E-19 4819.0 8.3682E+00 3.3970E-19 
4720.0 8.8658E+09 3.5990E-19 4170.0 8.3042E+00 3.3710E-19 4820.0 8.23526+00 3.3430E-19 
4721.0 8.8855E+00 3.6070-E19 4771.0 8.171±E+00 3.3170a19 4821.0 7.9Z73E+00 3.2180E19 
4722.0 8,6712E+00 3.52OOE-19 4772.0 7.9322E00 3.220E2-19 4822.0 7.6415E+00 3.10Z0E-19 
4723.0 8.5431E+00 3.4680E-19 4773.0 7.9464E+00 Z.242E- 19 4823.C 7.4426e+00 3.0210E-19 
4724.0 8*5431E+80 3.4680E19 4774.0 8.0997E+00 Z.286E3-i9 4624.0 7.1390E+00 2.896JE-19 
4725.0 8.358bE+00 3.3930E-19 4775.0 8.0406E+00 3.2640E-19 4825. .0257E+00 2.8528E-19 



















4729.0 8.50L2E+90 3.45102-19 4779.0 8.0751+00 3.2780E-19 4829.0 6.6660E00 2.70602-19 
4730.0 8.4840E+00 3,4440E-19 4780.2 8.0461E+00 Z.2500E-19 4830.0 6.172E+00 '2.6050E-19 
4731.0 8.4111E+00 3.4140E-19 4181.0 8.3189E200 3.3770E-19 4831.0 6.0896E*G0 2.4ZOE-19 
4732.0 8*3510E200 3.39002-19 4782.0 8.1539E+00 3.310E-19 4632.0 5.8112E+00 2.359de-19 
4733.0 8.706E7+00 3.5340E-19 4783*0 798016E+00 3.1670E-19 4633.C 5.9T38E+00 2.4250E-9 
4734.0 9,1269E+00 3.705OE-19 4784.2 7.68832+00 3.12132-19 4834.0 6.0748EC0 2.4660E-19 
4735.0 9.3363E+80 3.7900E-19 4785.0 7.7080E00 3.1290E-19 4635.0 5.9664E+00 2.4223E-19 
4736.0 9.7970E+00 3.9770E-19 4786.0 7.8041E+00 3.1680E-19 4836.C 5.7964E+06 2,3530E-19 
4737.0 1.0809E+01 4.3880E-19 4787.0 7.7745E+00 3.1560E-19 437.0 5.7299E+00 2.3260E-19 
4736.0 1.1447E+01 4.6470E-19 4788,0 8.0627E+C0 1.2730E-19 4638.0 5.8363E600 2.37002-19 
4739.0 *2243E+01 4.9700E19 4789.0 8.2845E+00 3.3630E-19 839.0 5.8605E+00 2.3790E-19 
Table IV. NOZ GRAHAM ANO JOHNSTON DATA AT ZSC
 
ASSORPTION CROSS ABSORPTION CROSS ABSORPTION CROSS
 
WVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENT SECTION
 
(A) (C-1 ATM-i) (CtM12 (A) (CM-i ATM-) (CM*2) (A) (Cl-i ATM-i) (ChM#2)
 
4840.0 5.9418E+00 2.412UE-19 4890.0 1.2O44EtOi 4.8893E-19 4940.0 7.3163E+00 2.97OE-19
 
484L.0 6.20S2E+00 2.52OOE-i9 4e91.0 ±.iLi3E+O 4.5210E-19 494±.C 7.6637E G+ 3.11i3E-19
 
4842.0 6.2965E+00 2.5560E-i9 4C92.0 1.017E+C1 4.1303E-19 4S42.0 7.870E+OC. 3.i980E-19
 
4843.0 6.2546E+00 2.5390E-19 4693.0 9.T305E+00 2.95007-19 4543.0 7.8534 E O 3.1883E-19
 
4844.0 6.3999E+00 2.5980E-19 4894.0 9.8709E+90 4.007JE-19 4944.0 8.15±4E+G0 3.3090E-19
 
4845.0 6.592M+00 2.6760E-19 4895.0 9.96942+O 4.0470E-19 4945.0 6.4988E+00 3.4sc32-19
 
4846.0 6.8015E+00 2.7610E-19 4896.0 9.8G44E+G0 3.9800E-19 4946.3 8.537E+00 3.4520E-1
 
4847.0 6.7596E+00 2.7440E-19 4897.0 9.2674E+00 3.7620E-19 4947.C 8.5860E+00 3.435OE-19
 
4848.0 6.6192E+00 2.6870E-19 4e98.0 9.0530E+C0 3.6750E-19 494a.0 d.6712E+C0 3.52OE-19
 
4849.0 6.7596E+00 2.744E-19 4899.0 8.8757E4C0 3.6030E-19 4949.L 8,9520E+00 3.634JE-15
 
4859.0 6.9542E+00 2.8230E-19 4900.0 8.6012E+00 3.4513E-19 4950.0 8.5677E+00 3.4780E-i;
 
4851.0 6.8434E+00 2.7780E'19 4S01.0 6.1?36E CC 3.3180E-19 4951.0 8.1317E+00 3,30±9E-19
 
4852,0 6,8557E+80 2.7830E-19 4902.0 .1696E*G0 3.154E-19 4952.G 7.8657E+60 3.1930E-19
 
4853.0 6.9961E+00 2.8400E-i9 4903.0 7.8G.e1+00 Z.L66E-19 4953.G 7.7893E+O 3.1620E-19
 
4854.0 6.9197E000 2.8090E-19 4904.0 6.1584E+00 2.3240E-19 4954.O 7.6aT70+00 3.088CE-19
 
4855.0 6.7695E+00 2.7480E19 4905.0 7.691E00 1.2350E-19 4955.0 7.3976E+00 3.003GE-19
 
4856.0 6.6192E Q 2.66TOE-19 4906.0 7.5528E2+G 2.0660E-19 4956.C 7.6144 +00 3.0910L-1
 
4857.0 6.6857?E00 2.7140E-19 4907.0 7.2720E+00 2.9520-i9 4957.0 7.9615E00 3.24082-19 C .
 
'4858.0 6.6976E+00 2.8000-E19 4900.0 6e9074E+00 2.8040E-19 498,0 *7.9642E+06 3.33OE-19
 
4859.0 6.9419E+00 2.410E-19 4909.0 6.8832E+60 2.7130E-19 4959.0 8.098E+C0 3.2840 -19 t"C.
 
4860.0 6.9715E+00 2,630CE-19 4910.0 6.5478E+00 2.6560E-19 4960.0 8*i169E*40 3295OE-19
 
486L.0 7.0651E+00 2.8680E-19 4911.0 6,3433E+00 2.5750E-19 4961.0 7.9815E+C0 324CE-19 _d
 
4862.0 T.2272TE+90 293tOE-19 4912.0 6.015E+00 2.4420E-19 4962.0 7.9174E+06 3.2140E-19
 
4863.0 7.3656E00 2.99OE-O9 4913.0 5.7028E+00 2.3i502-19 4963.C 7.8829E00 3,20OG0-19
 
4864.0 7.2695E+00 2.9510-E19 49±4.0 5.5756L+00 2.265JE-19 4964.0 8.a283E+00 3.2593E-19
 
3.2 5 2
4865.0 6.8655E+00 2.7870E-19 49069 5.6782E+00 2.3059E-IS 4965.0 8.010E 80 0C-19
 
4866.0 6.3950E+00 2,5960-19 4916.0 5,6209E+00 2.2850-19 4966.0 7.6829E+00 3 20GE19
 
4867.0 6.1807E 00 2.5099E-19 4917.0 5.5525E406 2.2542E-19 4967.0 8.0258E+0C 3.2580E19
 
4068.0 6.3113E+00 2,5620E-19 4918.0 5.816±E+00 2.3613E-19 4968. 8.i096E+C 3.2920E-19
 
4869.0 6.3901E2+0 2,594GE-19 4S19.0 6.0378E00 2.4510E-19 4969.0 8.1391E+G 3.3046E'19
 
4870.0 6.5527E+00 2.6600E-t9 4920.0 6.382E 80 2.s90oE-19 4979.0 7.6366E+00 3.1903E-15
 
4871.0 6.5970E00 2.6780E-19 4921.0 6.6808E 60 2.7i28E-19 4971.0' 7.1267E+00 2.8930E-19
 
4872.0 6.2842E+00 2.55t10-19 4922.0 6,65866E00 2.7030E-19 4?2.0i 6.752ZE00 2*7410E-19
 
4873.0 6.0871E*00 2.47±0E-19 4923.0 6.592±E+00 2.6760E-19 4973.0 6.4936E+00 2.6363E-19
 
4874.0 6.1955E+00 2.551OE-i9 4924.0 6.4960E+00 2.6370E-19 4974. 6.3482E+00 2.57?GE-19
 
4875.0 6.2940 +00 2,950E19 4925.0 6,292E 00 2.53806-19 4975.0 6.1536E+00 2.4980E-19
 
4876.0 6.3926E+00 2.59S02-19 4926.0 5.9639E+00 2.42 0E-19 4976.0 5.8851E+GO 2.38905-19
 
4877.0 6.6192E+00 2.6876E-9 4927.5 5.9910E.00 2.4326E-19 '977.0 5.6706E+00 2.3020E-19
 
4878,0 6,83842E00 2.7760E-19 4926.0 6.20?8E 00 2.5208E-19 4978.0 5.5304E+00 2.Z4S5E-19
 
4879.0 7.1365Et00 2,8970E-19 4S29.0 6.268 'V00 Z.544E-9 4979.0 5.3752E*00 2.1520E-19
 
4880.0 7 3237EE00 2.973DE-19 4930.0 6*2004E+00 2.5178E-19 4980.C 5.3165E+00 2.159cE-19
 
4881.0 7.5257E+00 3.0550-19 4931.0 6,3113E00 2.6620E-is 4981.0 544636E+00 2.2182E19
 
4882.0 7,5435E+00 3.154 E-19 4932.0 6.6389E400 2.6950E-19 498Z.0 5.44.E+C Z,223E-19
 
4883.0 8.1958E+00 3.3270E-19 4933.0 6.90746E08 2.6040 -19 4983.0 5,0919EG 2.0670E-19
 
4884.0 8.9939E+00 3.651E-i9 4934.0 7.1168E+00 2.8890E-19 498.0 4. T17 +0 1.91532-19
 
4885,0 9.9473E+00 4.0380E-19 4935.0 7.2523E 00 2.9440E-19 4985.0 4,6i89E+O 1.6753E-19
 
4886.1 1.0216E+01 4.1470E-19 4936.0 7,3730E+00 2.9930E-19 4986.0 4 7051E00 i.9103E-19
 
4887.0 1.0551E+0± 4.2830E-'9 4937.0 7.5060E*00 3.0470E-19 4987.0 4.6731E+6G 1.6973=-19 L'
 
4868.0 1,0836E+01 4.6990E-19 4938.0 7.4198E+00 3.0±202-i9 4988.0 46±40E+Go 1.87302-19 a
 
4889.0 1.1780E+01 4.7820E19 4939.0 7.2449E.00 2.9413E-iS 4989.6 4.5992E 00 1.8670E-19
 
Table IV. N02 GRAHAM ANO JOHNSTON DATA AT 25C
 



















499D0.0 4.461E+00 1.8102E-i9 5040.0 5.1067E+00 2.073GE-19 5C90.6 5.4023E+C0 2.1930E-19 
4991.0 4.3898E+00 1.7820E-19 5041.0 5.137E8+00 2.0860E-19 509L.0 5.6461E+0 2.2920E-±9 
4992.0 4.4±69E+00 1.7930E-19 5542.0 5.3136E+00 2.1573E8-9 5092.0 5.9344E00 2.490E-1g 
4993.0 4.3233E+00 1.75502-19 5043.0 5.6609E+00 2.2980E-19 5093..G 6.2398E+00 2.5330E-19 
4994.0 4.1385E00 1.6800E-19 5844.0 6.1019E+00 2.4770E-19 5094.0 6.3408E00 2.57408-19 
4995.0 4,O03E00 1.6250E-19 5045.0 6.592±E00 2.67608-19 5095.0 6.14878+00 2.4960E-19 
4996.0 3.86028+00 1.5670E-19 5046. 6.9813E+00 2.8340E-19 5096.0 6.015?E+00 2.4420E-19 
4997.0 3.8676E+00 1.5700E-19 5047,0 7#1414E+00 2,8990E-19 5097.0 6.0033E+00 2.437OE-19 
4998.0 3.8971E+00 1.5820E-19 5048.0 7.3607E+00 2.9880-E19 5098.0 6.2004E+00 2.5170E-i9 
4999.0 3.8947E+00 1.5810E-i 5049.0 7.9199E+06 3.21506-19 5099.0 6.Z272E* 2.729JE3-9 
5000.0 3.8725E+00 1.5728E-i 5050.0 8.4741E+00 3.4400E-19 5±00.0 7.0257E+C0 2.8523E-19 
5001.0 3.8749Et00 1.5730E-19 5051.0 8.4323E+00 3.42308-19 510±.L 6.8237E.0 2.7700E-i9 
5002.0 3.8552E+30 1.5650E-19 5052.0 7.8952E+00 3.20508O19 5102.0 6.SL57E600 2.6450-19 
5003.0 3,7542E+00 1.5240E-19 5053.0 7*4518E+00 3.0250E-19 5103.E 6.3428E+00 2.5770-19 
5004.0 3.6409E+00, 1.4780E-9. 5054.0 1.3139E+00 2.96988-19 5104.0 6.29168C0 2.5540E-19 
5005.' 3.6779E00 1.4930E-19 5055.0 ?.2794 +00 2.95502-19 5105.0 6.2±27E+0 2.5220E-19 
5006.0 3.T838E+0 1.5360E-19 5056.0 7.0O OOE0 2.8700C-19 5106.C 6.0723E+60 2.4650S-19 
5007.0 3.85T7E+00 1.5660E-19 5057.0 6.6364E+00 2.6940E-19 5107.C 6.0±07E+00 2,44OO2-19 
5008,0 3.9168E+00 1.59608-19 5698.0 8.1919E+80 2.5160E-19 5:08.0 5.9516E*60 2.416Q08-9 
5009.0 3.9686E+00 1.6110E-19 5059.0 5.8580E00 2.3780E-19 5109.0 5.8186E0G 2.3620E-19 
50±0.0 4.0277E+00 1.6350E-19 5060.0 5.5599E+00 2.25T7E-19 5±10.0 5.8309E+0 2.3670E-19 
5011.0 4.9868E+00 1.6590E-19 5061.0 5.37278400 2.18±0G-19 5±11,0 5.917lEi+O 2*402GE-19 
5012.0 4.2568E+00 i.7280E-19 51620 5.3±85E00 2.15908-19 51±2.0 5.8654E+00 2.38138-19 
5013.0 4.5598E+00 1.85±0E-19 5063.0 5,3234E+00 2.1610-19 51±3.C 5.1192E0 2.3460E-19 
5014.0 4.7224E+00 1.9170E-19 5064.0 5.44147E0 0 2.1940E-19 5114.0 5.8038E200 2.3560E-19 
5015.0 4.6066E240 1.87008-19 5865.0 5.5673E 00 2.26008-19 5115.0 5.9368E+00 2.410OE-19 
5016.0 4.3923E+0 1.7830'2-9 5066.0 5.6856E+00 2.3080E-19 5116.0 6.1693E+00 2.808-19 
5017.0 4.3258E+00 1.7560E-19 5067.0 5.6117E+00 2.2780-19 5117.0 6.018hE+G0 2,4430E8-9 
5018.0 4.4169E00 1.7930E-19 5068.0 5.4515E+00 2.2130E-19 5±18.0 .5.6016E4G0 2.27408E19 
5019.0 4.5007EE0O 1.8270-E19 5069.0 5.32842 00 2.1630E-19 5119.0 5.2372E00 2,126S8-19 
5020.0 4.5622E200 1.8520E-19 5070.0 5.28±6E00 2.1443E-29 5120.G 5.1633E+00 2.0960E-19 
5821.0 4.7174E+00 1.9150E-19 5271.0 5.3013E+00 2.1S0M-19 5121.0 5.2988200 2.510E-19 
5022.0 4.9761E+0 2.0200E-19 5072.0 5.1732E+oo 2.1000-19 5±22.0 5.4866E+00 2,2270E-19 
5023.0 5.21262*00 Z.1160E-19 5603.0 499490E00 2*0090-19 5±23.0 5.6215E8*0 Z.282O-19 
5024.0 5.3826E0O 2.1858E-L9 5074o 4.8357Ee0 1.9634E6-9 5124.0 5.7324E+00 23270E8-9 
5025.0 5.582iE+0 2.2660E-19 5075.0 4.?076E+00 1.9110-E9 5±25.0 5.8728E+00 2.3840E-19 
5026.0 5,84328+80 2.3720E-19 5676.0 4.5869E+06 1.86202-i9 5126.0 5.9615E+00 2,4200E-19 
5027.0 6.0822E+00 2.4690E-19 50'f*0 4*6238E00 1.8770E19 5127.0 6.0428 #00 2,45302-19 
5028.0 6*22SE+00 2.5286E-19 5078.0 4,5943E+00 1.86508-19 5±28.0 6.1684E+00 2.5040- 19 
5029*0 6.3876E+00 2.5932-19 5979.0 4.4292E+00 1.7980Ei9 5129.0 6.0083E+00 2.4390E-19 
5030.0 6.7350E+00 2.734aE-19 5080.0 4,4489E+00 1.8060E-19 5130.0 5.5821E+00 2,2660E-19 
5031.0 7.0996E6*0 2.8820E-19 5081.0 4.6090E 00 1.871E-19 5131.0 5.2397E.0 2.12706-15 
5032.0 7.02078E08 2.8500E-19 5182.0 4.75692E00 1.93aE2-19 5132.0 5.0623E 00 2.0550E-19 
5033.0 6.4369E+00 2.6130E-19 5083.0 4*8874E200 1.9840E-19 5±33.G 5.0057E*0 2.0320E-19 
5034.0 6.8999E80 2.3950E-19 5884.0 4.8825E+00 1.9820E-19 S134.0 4.6997E+00 1.98908-19 
5035.0 5.707TE+00 2.31TOE-19 5085.0 4.8554E+00 1.97±0E-19 5135.0 4.6879E+00 1.9030E-19 
5036.0 5.5279E+00 2.2440E-19 5086.0 5.0796E+00 2.0629E-19 5L36,0 4.5327E+0 1.840C2-19 
5037.0 5.2397E+00 2.12702-19 5087.0 5.5082E+90 2.2363E-19 5137.0 4.48598E 1.82b0o1 ..1 
5038.0 5.1067E+00 2*073DE19 5088.0 5o68312E+00 2*3018-19 5138.0 4.5LGSEG 1.8310E-i9 
.5039.0 5.1140E00 2.8760E-19 5089.0 5.46E8E+00 2.22O2-19 5139.0 4.5278E+60 1.83811-19 
Table IV. NO2 GRAHAM ANO JOHNSTON DATA AT 25C 
AESOSPTION CROSS ABSORPTION CROSS ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION hVLGTH COEFFICIENT SECTION WYLGTH COEFFICIENT SECTION 
(A) (C0-1 ATM-i) (CM*2) (A) (CM-I ATM-) (CM**2) (A) (GH-I ATt-1) (CM 2) 
5149.0 4.4 44E+00 i.7920E-ig 5190.0 4.572E+O0 1.8560a-ig 524C.0 3.4143E+0 1.386E-±i 


















5145.0 4.2248E+O0 1.7i506-19 5±95.0 4.5376EC0 i.8420E-19 5245.u 3.8725E+00 ±.5720E-I 
5146.0 4,1903E+00 1.70OE-±9 5196.0 4.5204E+00 1.8350E-19 5246.0 3.964E+CO 1.6023E-19 
5147.0 4.13i1E+00 i.6770E-13 5197.0 4.5228E+00 ±.t36O-±9 5247. 4.0252E+00 1.63436-19 
5148.0 4.1±88E+00 1.6720E-13 5198.0 .5±30E .0 1.8323-19 52..8C 4.1632E+00 1.69032-19 
5±49.0 4.0794E+00 ±.6SSE-±9 5199.0 4.3972E+O 1.7853E-19 5249.C 4.3627E6+0 1.171gE-19 
5150.0 3.95±3E+00 1.6040E-19 5200.0 4.3676E+00 1.77342-19 5250.C 4.7174E+C0 1.9150E-19 
5±51.0 3.82±E+00 1.5540E-19 5201.0 4.4942E+00 ±.8262E-19 5251.0 5.252E o0 Z.113ae-19 
5152.0 3.75±8E+00 1,5230E-9 5202.0 4.8±64E+00 1.8740E-19 5252.& 5.5107E+00 2.2370E-19 
5±53.0 3.7025E+00 i.5030E-19 5203.0 4.6706E+00 1.8960E-19 5253.0 5.5131E+00 2.23807-19 
5154*1 3.6335E+00 L.475 6E- 5204.0 4.62e8E+00 1.870E-t9 525,.E 5.5402E+00 2.2490:-19 
5155.0 3.5522E+00 1.4420E-19 5205.0 4.4549ECO 1.8080E-19 5255.G 5.6929E G+ 2.3110E-19 
166.0 3.6325E+00 1.4340E-19 £206.0 4.19772.00 1.704Jf-±9 5256.C 5.6210E+nO 2.3630E-19 
5157.0 3,5966E+00 1*4600E-19 5207.0 4*0326E+CO 1.6370E-L9 5257.0 5.555E+0G 2.3770E1l9 
5±58.0 3.6902E+00 1.4980-E19 5208.0 3.9858E+00 1.6180-19 5253.C 5.6954E+00 2.31206-19 
5159.0 3.7542E+00 1.5240E-i9 5209.0 3.94e9E+ 0 1.60306-19 5259G 5.38266+00 Z.1850E-19 
5160.0 347567E+0O i*5250E-9 52±0,0 3.9193E+f0 1.5910E-i9 5260.0 5.1461E+00 2.0890E-19 
5±61.0 3.6729E+00 1.491iE-19 5211.0 3.9±19E+00 1.58806-19 5261.L 5.121JE+06 2.0790E-19 
5162.0 3.5175E+00 1.4280E-19 52±2.0 3.89712+00 1.5820E-19 5262.& 5.2175E+CG 2.11802-19 
















2.079E-±s 0 0 
5166.0 3.5646E+0 1.4470E-19 5216.0 3.3256E+00 1,35006-i9 5266.C 5.2643E+60 2.1370E-19 
5161.0 3.61386E+00 1.4670E-19 5217.0 3.4044E+00 1.38ZOE-19 5Z67.C 5.2963d+00 2.160-iS 
5±68.0 3.5596E400 1.4450E-19 521e.0 3.5i28E+00 1.4260E-19 5268.0 5,2963E*0 2.1500E-19 
Si69.0 3*3675E+00 1.3670E-19 52±9.0 3.5054E+06 1.423JE-19 5269.0 5.3087E+00 2.1550E-19 
5170.0 3.2123E+00 1.3040E-19 5220.0 3.4192E+00 1.3860=-19 5270.0 5.1461E+00 2.0690E-19 
5171.0 3.1285E+00 1.2700E-9 5221.0 3.3798E+00 1.3720E-19 5271.0 4.843±E+00 19660E-19 
W±72.0 3.0128E400 1.2230E-19 5222.0 3.4217E+00 ±.3890E-±9 5272.0 4.5622E+00 1.8520E-19 
5173.0 2.9610E+00 1.2020E-19 5223.0 3.SE6E+00 1.4040E-19 5273.0 4.2666E+06 1.7320E-19 ,i;; 
5174.0 3.0448E+00 1.2360E-19 5224.0 3.4414E+0 L.3910E-19 5274.0 3.9784E+00 1.6150E-19 
5175.0 3.1556E+00 1.2610k-19 5225.0 3.3699E+00 1.3680D-19 5z75.0 3.55526+00 1.5653E-19 
5176.0 3.2295E+00 1i3116E-19 5226.0 3.2911E+00 1.33606-19 5276.0 3.934i±E00 1.597dE-19 
5177.0 3.2320E+00 1.3120E-19 5227.0 3.3108E+00 1.3440E-19 5277.0 4.1090E+00 1.6680E-19 
5±78.0 3.1310E00 1.27iOE19 5228.0 3.4192E+00 1.3880E-19 5278.C 4.2445E+00 1.7230E-19 
5179.0 3.0640E+00 12360E-19 5229.0 3.5449E+00 1.4393E-19 5279.0 4.2937E 00 1.7432E-19 
5±00.0 3,15566+00 ±.2810E-19 5230.0 3.63856+80 1.4770Z-19 5280. 4.3±59E+G& 1.752-19 
5181. 3.4044E00 ±.3820E-±9 5231.0 3.6459E+00 1.48006-i9 5281.0 4.3627Et00 1.7710E-19 
5±82.0 3.6064E+00 1.4640E-19 5Z32. 3.6828E+00 1.4950E-19 5282.C 4.4Z43E+00 1.796U-19 
5183.0 3.T1 E+00 1.51206-19 5233.0 3.7666E+00 1.52906-19 5233.0 4.434±+00 1.00U3E-19 
5184.0 3.8626E+08 I.5680E-19 5234.0 3.8084L+00 1.5463E-19 5284. 4.3134E+00 1.751OE-19 
5±85.0 4.1927E+00 1.7020E-19 5235.0 3.7198E+00 1.51aOa-19 5285.C 4.i582E+00 1.68802-19 



















5189.0 4.8726E400 1.976E-19 5239.0 3.3749E+00 1.37006-19 5289.C 3.7764E60 J.533UE-19 
Table IV, NO GRAHAM AND JOHNSTON DATA AT 25C 



















5290.0 3.6680E+00 ±.4890E-19 5340.0 2.9438E+0C i.195O-19 5390.0 2.8674E+06 116f43E-19 
5Z91.0 3.5966E400 1.4600E-19 5341.0 2.95612LE 1.2003E-±9 5391.0 Z.4009E00 1.137CE-i9 
5292.0 3.5621E+00 1.4460E-iS 5342.0 3.0497E+00 1.2360E-19 5392.C 2.8640E+00 1.1610E-19 
5293.0 3.5547E400 1.4430E-19 6343.0 3.13E4E+00 1.2740E-19 5393.0 2.9733E+00 1.2070E-19 
5294.0 3,58±8E400 1.4540E-19 5344.0 3.0620E2G 1.2430-i9 5394.0 3.1±38E+00 1.2640E-19 
5295.0 3.6089E200 l.4650E-lS 5345.0 2.948?Et00 i.197SE-19 5395.C 3.2098E*0O 1.3030E-19 
5296.0 3.5966E00 1.4600E-19 5346.0 2.94 7E+00 1.1970E-iS S396.C 3.1655E+00 1.2853E-19 
5297.0 3.4660E00 1.4070E-19 5347.0 2.9364E+00 i.igJE-i9 5397.0 2.9610E+00 1.220E2-19 
5298.0 3.2714E+00 1.3280E-19 5348.0 2.8034E+CO 1.13d0E-1S 5398.0 2.6376EC0 1.0913E-19 
5299.0 3.2049E400 1.300OE-19 5349.0 2.685±E+00 1.0900c-iS 5339.C 2.5373E C0 i.03C-is 
5300.0 3.268TE400 1.33S0E-19 5350.0 2.6359E+00 ±.07003-19 5400.0 2.4979E+00 1.014G0E-19 
5311.0 3.h02OEflO 1.38102-19 5351.0 2.5989E+00 1.0550E-19 5431.0 2.4314EC 9.8700E-20 
5102.0 3.4808E+00 1.4130E-19 5352.0 Z.5275E+00 1.0260E-19 5402 0 Z.36982E*0 9*6200E-22 
5303.0 3.5424E+00 1.4380E-±9 5353.0 2.3649E+00 9.600E-20 5403.C 2.3353E+00 9.480D0E2­
5304.0 3.655?E00 1.480E2-19 5354.0 Z.13e8E+0 6.6600E-20 5404.0 2.392E+00 9.0900Z-20 
5305.0 3.8281E+40 t*5940E-19 5355.0 i.9658E+00 7.9800E20 5405.0 2.0939E+00 8.50CUE-20 
5306.0 3.949E00 1.6030E-19 5356.0 1.9099E+00 7.750E-20 5406.C i.9954E+00 8.OCOE-20 
5307.0 3.9883E+00 i.6190E-19 5357.0 1.941E+00 7.770DE-20 5407.0 1.9239E+00 7.803E-20 
5308.0 369316E400 1.5960V-19 535.0 1.92152.00 7.6000E-20 5408.C 1.8326 +00 1.440OE-20 
5309.0 3.7345E+00 I.51602-19 5359.0 1.954E 00 '7.950E-20 5409.0 1.7761E+00 7.210E-20 
9310.0 3.6350E400 ±.4350E-19 5360.0 i.9eS5E+O0 8.0600E-20 5410.G ±.6057E+00 7.3300E-20 
5311.0 3.4636E+00 t.40OE-19 5361.0 ±.9559E 00 7.9400E-20 5411.0 1.8845E+00 7.6500E-20 
5312.0 3.4956E00 L,4190E-19 5362.0 1.9239E+00 7.8100E-20 5412.0 1.9658E+60 7.98OE-20 
533.0 3.557Z+080 1.4440E-i9 5363.0 1.9935E+00 7.9300E20 5413.& 2.0.ZZE+00 8.2900E-2 
5314.0 3.6188E*00 1,4699E-19 S364.0 2.009aE+0C 8.48006-20 5414.0 Z.1382E+00 8.68D0E-20 
5315.0 3.69271E400 1.4990E-19 5365.0 2.2146E+00 8.990E-20 5415.C 2.2491E+00 9.130GE-2C 
5316.0 3.7099E480 1.50602-19 5366.0 2.2195E+00 9.0100E-20 54L6.0 Z.3062E+00 9.37C00-20 
5317.0 3.6459E410 1.4800E-19 5367*0 22146E+00 6.9900E-20 5417.0 2.3599E00 9.5830E-20 
5318.0 3.6385E400 1.4770E-19 9368.0 2.2048E400 a.9500E-20 5418.C 2.5890E+00 1.05102-19 
5319.0 3.7395E200 1.51862-19 5369.0 2.1013E O+ 8.53006-20 .5419.0 2,9093E 00 i.±810E19 
5320,0 3.820G200 1.9510E-19 5370.0 1.9630E+00 8.0509E-20 5420.& 3.0916E+00 12550E-19 
5321.0 3.7912E400 L.5390E-19 5371.0 1.9141E+00 7.1700E-20 542i.e 3.285E+C0 1.2702E-15 
5322.0 3.7296E400 1.5140E-19 5372.0 i.8820E+00 7.6400E-20 5422.0 3.1088E+04 1.2620E-19 
5323.0 3.T748400 1.6082E-19 53f3,0 1.8944E+00 7.6900E-Z 5423.0 3.1606E+G0 1.28302-19 
53Z4.0 3.7732+*00 i5320E-19 5374.0 1.9559E+00 7.94OE-20 5 ,424.03.2960Et0 1.3380E-19 
5329.0 3.86022400 1.5670E-19 5375.0 2.02S9E+00 8.2400E-20 5425.0 3,4217E+00 1.3890E-19 
5326.0 3.9119E+80 i.SUUOE-19 5376.0 2,0249E+0 8.2200E-20 5426.0 3.4980E+00 1.420OE-19 
5327.0 3.95132403 1.6040E-19 5377.0 1.9732E+0& 8.01032-20 5427.0 3.4783E+00 1.4120E-i 
5328.0 3.9883E+00 1.6190E-19 5378.0 1.946±E+00 1.9000E-20 542d.0 3.3823E+00 1.3130E-19 
5329.8 3.9656E400 1.6110E-19 5379.0 i.9486E+0 7.9100E-26 5429.0 3.3429E+00 1.3570E-19 
5330.0 3.862G2.0 1.5680E-19 5380.0 1.9806E+00 8.040UE20 5430.0 3.4266E+00 1.3910E-19 
5331.0 3.7395E400 1.5180E-19 5381.0 2.0742E+00 8.4200E-20 5431.0 3.5399E+0 1.4370E-15 
5332.0 3.6261E+00 i.4720E-19 5382.0 2.3353E+00 9.4800-20 5432.D 3.57442E+ 1.45±02-19 
5333.0 3.5399E00 L.4310E-19 5383.0 2.6432E+00 1.3730E-19 5433.0 3.6286EGg ±.43?3E-±9 
5334.0 3.59662 00 1.46002-19 6384.0 2.7492E+00 1.1160E-19 5434.C 3.6902E+L0 1.4980E-1i9 
5335.0 3.o099E*00 1.5060E-19 5385.0 2.7615E+40 1.1Z1OE-19 5435.0 3.5843E+0 1,4550e-19 
5336.0 3.62612+00 1.4720E-19 5386.0 2.9364E+00 1.920E-19 5436.E 3.4537E2C0 1:4023E'19 
S337.0 3.3379E+00 1.3550E-19 5387.0 3.1753E+uO 1.2890E-19 5437.C 3.4537EC0 I.4OZE-i91 
5338.0 3.0669E+00 1.2450E-19 5388.0 3.1950.E00 1.2973E-19 5438.C 3.4882E 0C 1.416d=-19 
5339.0 2.9586E+00 L.2010E-19 5389.0 3.0325E+00 1.310E-19 5439.-0 3.4291E2*G 1.3923E-19 













































































































































































































































































































































































































































5487.0 2.8970E+00 1.1760E-19 5537.0 2.5546E+00 1.L37JE-19 5587.0l1.756E*,O 5.9903E-2C 
 -
5485.0 Z.9659E+00 1.2040E-19 5538.0 2.2934E+00 9.310UE-20 5586.0 1.4091E+60 5.72DOE-20 0
 
5489.0 3.1507E+0 1.z799E-19 5539.0 2O1924E+00 8.9000E-20 5589.0 1.3795E+00 5.600.-2
 
Table IV. N02 GRAHAM AND JOHNSTON DATA AT 25C 



















5590.0 1.3524E+00 5.4900E-20 5640.0 3.±C14E+00 1.2590E-19 569C0. i.6899E+00 6.8600-20 
5591.0 1.32785+00 5.3900E-20 5641.0 2.8797E+G 1.16906-19 5691.C 1.6283E*0O 6.6±0UE-20 
5592.0 1.2958E 00 5.2600-20 5f42.0 2.5Z50E+G0 1.0250E-19 5692.0 1.66255+6C 6,83C0E-20 
5593.0 1.2169E+00 4.C400E-20 5643.0 2.3427E+04 9.5iOot21t 5693.0 1.7687E+C0 7.180OE'20 
5594.0 1,.i233E+00 4.5600E-20 5E44.0 2.3723E+00 9.63006.20 5694.O 1.816EC00 7,3500E-26 
5595.0 1.0740E+00 4.3600E-2 5645 0 2.653±E+00 1.07701-19 5695.C 1.7663E+00 7.TOOE-26 
5596.0 1.0740E+00 4.3608E-20 5646.0 3*0±03E+C0 1.2220E-19 5696.C i.?022E+00 6.91006"20 
5597.0- t.1307E+00 4.59006-20 5647.0 3.1433E+00 1.2760E-19 5697.0 1.6674E60 6.85C0O-20 
5598.0 ±.1972E+00 4.8600E-20 5648.0 3.1187E+JO 1i.2660&'19 5696.0 1.65296*00 6.700E20 
5599.0 1.2i455+00 4.9300-20 5649.0 3.0719E+00 1.2470E-19 5699.0 i.6185Z*00 6.5700-20 
5600.0 1.1874E+00 4.8200E-20 5650.0 2.9389E00 1.1930E-19 5700.& 1.67GE26+0 6.78006-20 
5601.0 1.1504E+00 4,67006-20 5651.0 2.7418E+00 *.±135-19 570i.C 1.7737E+00 7.20006E20 
5602.0 1.1627E+00 4.72006-20 5652.0 2.5964E+00 1.0540-19 5702.C 1.8574E+00 7.540E-2C 
5603.0 1.2514E+00 5.0800E-20 5653.0 2.4659E+00 1.0013E-19 5703.0 1.986E+00 7.9±006-20 
5604.0 1.3229E+00 5,3700E-20 504.0 2.3279E00 9.45006-20 5704.k 2.0569E Gf 6.3500E-ZO 
5685.0 1.3130E+00 5.3300E-20 6655.0 2.26636+30 9.20005-20 5705.0 2.369rE+00 6.4800L-20 
5606.0 1.3±55E+00 5.3400E-20 S656.0 2,2865E+C0 9.290JE-20 5706.0 2.034bE+C0 8.26G05-20 
5607.0 1.37465+00 5.5800"-20 5657*0 2.3427E+00 9.5100-20 5707.0 2.0520E+0 8.3300-20 
5608.0 1,3943E+00 5.66006-20 5658.0 2.3599E+00 9.5800-20 5703.0 2.2442E+00 9.10136-20 
5609.0 1*3779E+00 5.59006-20 5659.0 2.3033E+00 5.3500E-20 5709.0 2.4856E+00 1.0CS0E-19 
5610.0 1.3992E+00 5.68Q06-20 9660.0 2.1604E+00 8.7026-20 5710.L 2.67775+00 1.087G0-19 
5611.0 1.4465E+00 5.8800E-23 5E61.0 19iE+00 7.79006-20 5711.0 2.722±E+O i.OSOE-19 
5612.0 1.46335+00 5.9400E-20 5662.0 1.6776E+00 6.810aE-20 57±2.0 2.5±82E+00 1.0190E-19 
5613.0 1.4830E00 6.0200-20 5663.8 1.53476+00 6.2300EZ0 5713.G 2.337oE+00 9.49005"20 
5614.0 1.542±5+00 6.26005-20 5664.0 1.4362E+00 5.83fJE-20 5714.0 2.3969E+00 9.7360E-2C 
5615.0 1.5815E+00 6.42OOE-20 5665.0 1.3352E+04 5.420E-20 5715.0 2.4437E+00 9.9200B620 
5616.0 1.S56676+00 6*3600"-20 5666.9 ±.2514E+00 5.08006-20 5716.G 2.35506+00 9.5600E-20 
5617.0 1.5396E+00 6.25006-29 5667.0 1.2046E+00 4.89006-20 5717.C 2.2466E+60 9.12006-2C 
5618.0 1,5593E+00 6.33006-20 5668.0 1.23.±6+00 5.0303E-20 5718.0 2.2343E+04 9.07C0E-20 
5619.0 L.6332E+00 6.6300E-20 5669.0 1.3253E+00 5.380G6-20 5719.0 2.3082E+00 9.37005-20 
5620.0 1.69485+00 6.8800E-20 5670.0 ±.36476+00 5.540E-20 5720. 2.33296E+C 9.47C00-20 
5621.0 1,7022E+00 6.90OE-20 5E71.0 1.3352E+00 5.42006-20 5721.0 2.2860E6+0 9.2803E-20 
5622.0 i.6874E+00 6.89006-20 5672.0 1.2933E+00 5.2508E-20 5722.0 2.2737E+00 9.230JE-2C 
5623.0 1.675-1+00 6.8000E-20 9673.0 1.25e8E+00 5.11006-20 5723.0 2.3402E+00 9,5000E-2C 
5624.0 1.659E6+00 6*7300E-20 5674.0 1.2465E+00 5.0600E-20 5724.0 2.4±17400 9.79005-20 
5625.0 1.6357E*00 6.6408E-20 5675.0 1.3376+00 5.4300E'20 .5725.0 Z.3920E+00 9.71005-20 
5626.0 1.6283E+00 6.61806-20 5676.8 1*5544E+00 6.3108E-20 5726.0 2.2639E+00 9.1900E-2C 
5627.0 1.6653 +00 6*76305-20 5677,0 1.7195E+00 6.98005-20 5727.0 2.0988E+00 8.5200E-2E 
5628.9 1.7835*00 7.2480E-20 .5678.0 1.74166+00 7.0700E-20 5728.0 1.9761E00 8.03005-2C 
5629.0 1.91b16+00 7.77006-20 5679.0 1.73676+00 7.0500-20 5729.0 1.89936+00 7.7100E-20 
56308.0 109781E+00 8.0300E-20 5600.0 1.7761+00 7.21006-20 5730.u 1.7761E+00 7.21036-20 
5631.0 2.0397E+00 8.260E20 5E81.0 1*8254E+00 7.4±105-20 5731. 1.6579E+00 6.7303E-20 
5632.0 2.1161E+00 8.59006-20 9682.0 1.8525 +00 7.5200E-20 5732.0 1.6628E+00 6.75005-2C 
5633.0 2.1161E+00 8,59006-20 5683.0 1.8944E+00 7.69005-20 5733.0 1.7293E+00 7.00 06-2 
5634.0 2.07915+00 8,44005-20 5E84.0 2.0175E+00 a.1900-20 5734.0 1.76636+00 7.173E-20 



















5638.0 2.7418E+00 i,±130E±9 5681.0 1.9018+00 7.720E-2c0 573o*.0 1.4239E60 - 5.78036-2C 
5639.0 2.9758+00 1.2080E-19 5689.0 181555+00 7.37006-20 5739.0 1.40415+00 5.70GOE-2 
Table IV. NO2 GPAHAM AND JOHNSTON DATA AT 25C 


















(CM 4 Z) 
5740.0 1.3992E+00 5.6800E-20 579C.0 1.3204E+00 5.364J'-20 5640. .1539E-01 3.3LOE-2C 
5741.0 ±.3770E+00 5,5900E-21 5791.0 ±.35S8E'00 5.520OE-20 5841.0 6.7697E-01 3.56CaE-20 
5742.0 ±.3031E+00 5.2900-E20 5792.0 1.3647E+G0 5.5400E-20 5642.0 9.4102E-01 3.82COE-26 
5743.0 1.2±94E8+0 4.950CE-23 5793.0 i.3669c+C0 5.6300E-20 5643.C 9.3856E-0± 3.81009820 
5744.0 1.1677E8+0 4.7400E-20 5794.0 1.4091E+00 5.72008-20 584. 9.3363E-Di 3.7903E-20 
5745.0 ±.±529E+00 4.6800E-20 5795. i.364?E+oa 5.5400E-26 5845.0 9.7797E-01 3.9700E-2C 
5746.0 i.1627E400 4*7200E-20 5196.0 1.3081E+00 5.3±008-20 5846.0 1.0199E+00 4.14C0E-20 
5747.0 ±.1480E+00 4.6609E-20 5197.0 1.2859E+00 5.2200-E20 5847.C i.0568E+C0 4.29GE0-20 
5748.0 1.1085E+00 4.5000*-20 5718.0 1.2687E+00 5.15008-20 5848.0 1.12+9E GC 4.55003-26 
5?49.0 1.06±78+00 4.3±00E-Z0 5799.0 1.2711E+00 5.608E-20 5849.0 1.2169E+00 4.S.98E-2C 
5750.0 1.0322E+00 4.1900E20 5800.0 L.24103+00 5.2000E-20 5859.0 ±.3067Et00 5.28C0E-2C 
5751.0 1.06±7E+00 4.3100E-23 5801.0 1.2908E+00 5.2400E-20 5851.0 1.3007E*00 5.2808E-20 
575F.0 1.12828.0 4.5800E-2O 5802.0 1*3155E+0 5.3400E-20 5852.C 1.2933E+00 5.250E5-20 
5753.0 1.1480E+G0 4.6600E-20 5803.0 1.3136E+00 5.33003-20 5853.0 i.3352E+00 5.420G-E20 
5754.0 1.0839E+00 4.400E-20 5804.0 1.2514E+00 5.0800E20 5854.0 1.3672E+06 5.5500E-20 
5755.0 1.§075E 00 4.09008-20 5805.0 1.2095E+G 4.9±00*-20 5655.0 1.3647E+00 5.546&-20 
5756.0 1.9026E+0 4.07OE-23 5806.0 1.2416E+0 5.040OE-20 5856.0 1.3598E0 5.5200E-20 



















5760.0 8.T697E'-0 3.5600E-20 58±0.0 1.1110E+00 4.5208-20 5860.0 .4534E+00 5.90OE-20 
5761.0 8.2771E-01 3.36009-29 581.0 1.0494E+00 4.26008-20 5661.0 1.3327E 00 5.4100E-20 
5762.0 7.8629E-01 3.20008-20 5812.0 9.9276E-0± 4.03008-20 5662.0 1.2588E+60 5.1±00E-20 
5763.0 7.5380-EDi 3.0600E20 5813.0 9.3117E-01 3.7803E-20 5863.0 1.2317E+0 5.0000E-26 
5764.0 7.2178E-01 2.9300E20 5814.0 8.8190E-01 3.5803E-20 5864.U 1.2219E+00 4.9600E-20 
5765.0 ?.2671E-Dl 2.9500E-23 58±5.0 8.4249E-01 3.42008-20 5665.0 1.Z3±7E+00 5.00COE-20 0 0 
5766.0 7.4149E-01 3.0100E-20 58±6.0 8.0554E-01 3.270I'-20 5866.6 1.249CE+00 5.070GE-2C 
5767.0 7,26TE-01 2.9500E-20 5817.0 7.9322E-0± 3.2203E-20 5867.0 1.2391E00 5:036 0E-20 
5768.0' 7.0780E-01 2.6700E-20 58W8.0 7.9322E-01 3ZZ2008-20 5868.0 ±*4071E+00 4,900OE2L 
5769.0 7.02eE-1 2*8500E-20 5819.0 o .0o0E0G 3.280E-20 5869.0 1.24 6E+00 4.8900E-20 
5770.0 6.8976E-01 2.6000E-20 5820.0 8.4002E-01 3.4±138-20 5870.0 1.Z292E+00 4.990E-2E 
5771.0 6.7990E-01 2.7600E-20 5821.0 0.540E-G1 3.47095-26 5671.0 1.2219E+00 4,9600E-2G 
5772.0 7.0207E-01 2.858OE-20 5822.0 8.3017E-01 3,370J2-20 5672.0 1.25468+00 4.8900E-2t 
5773.0 7.3902E8-1 3.000E-20 5823.0 7.9568E-01 3.2300E-20 5873.0 1.2021E,00 4.8800E-20 
5774.0 ?.T±5E-O 3.1300E-20 5024.0 7.8337E-01 3.1800E-20 5874.0 1.1652E+00 4.7300E-20 
5775.0 7,T644E-01 3.1600E-20 582.0 7.5873E-a1 3.0800E20 5675.0 ±,0888E+00 4*42OOE-20 
5776.0 7.4888E-0± 3.0400O-20 5626.0 7.2175L-01 2.930GE-20 5676.0 1.0396E+00 4.2208E-20 
5777.0 7.1193E-0± 2.8900E-20 5827.0 7.0207E-01 2.8500E-20 5677.0 1.0396E 00 4.22GOE-2 
5778.8 7.070CE-01 2*8700E-20 5828.0 6.9961E-01 2.8400E-20 5875.0 1.0396E+00 4.2200-20 
5779.0 7.5134E-01 3.OSOOE-20 5829.0 7.1±93E8-01 2.8900E-20 5879, 1.005±E+0 4.0808E-20 
5780.0 8.2771E-0 3.3600E-20 5838.0 7.3410E-ul 2.9800E-20 5880.0 9.6073E-01 3.90OOE-2C 
5781.0 8.8929E-0± 3.6108E-20 5831.0 7.7105E-0± 3.1300E-20 5681.0 9.4102E-01 3.82C3E-29 
5782.0 9.0900E-01 3,6990E-20 5832.0 8.1539E-0± 3.31002-20 5882.L 9.2871E-0± 3.7704E-20 
5783.0 8.91765-0± 3.6209E-20 5833.0 8.5973E-61 3.4900E-26 5863.D 8.9668E-91 3.6400E-20 
5784.0 0,7451E-01 3*5500E-20 5834.0 8.8190E-01 3.58023-20 5884.0 8.8437E-01 3.5900E-20 
5785.0 5.9422E-01 3.6300E-20 835.0 8.6958E-01 3.5300E-20 5885.0 9.0407E-61 3.670-EZ 
5786.0 9.6566E-01 3.9208E-23 5836.0 8.4249E-01 3.42008-2C 5886.0 9.1393E-01 3.7iC0E-2C 
5787.0 1.0519E+00 4.2700E-20 5837.0 8.1785E-Ci 3.32C00-20 5687.C 9.0654E-01 3.68008-20 
5788.0 1.1356E00 4.6±0E-23 5838.0 8.0800E-0± 3.280LE-20 sa8O.c 9.016±E-01 3.6603E-2C N 
5789.0' 1.2366E400 5.0200E-20 5639.0 8.0554L-01 3.2?8C-20 5889.G 9.016iE-01 3.660E-20
 
GPAHAM AND JOHNSTON DATA AT 25C
Table IV. NC2 




















5890.0 9.0±6lE-U. 3.66OnE-20 5940.0 1.3475E+00 5.4703E-20 5b90.O 8.98oE-01 3.4500E-2 
5891.0 9.2378E-01 3.7500E-20 5941.0 i.2465E+00 5.060E-20 5991.L 6.8929E-0± 3.6100E-2C 
5892.0 9.7305E-01 3.9500E-22 5942.0 1.1159E+0D 4.530JE-ZO 5992.C 9.1393E-01 3.7±00E-20 
5893.0 9.8537E-01 4.0000E-20 5943.0 9.97682-C1 4.0500E-20 5993.0 9.1393E-01 3.71OOE-2U 
5894.0 9.8290E-O 3.9900E29 5944.0 9.1393E-01 3.7±0E2-20 5994.0 9.0407E-1 3.670:2-20 




























5899.0 1.2095E+00 4.9100E-20 5949.0 8.8663E-01 3.600JE-20 5S99.t 1.0001E+CO 4.0600E-20 
5900.0 1.2120E+00 4.9200E-20 5950.0 8.4495E-01 3.4300E-2C 6000.0 ±.042CEU 4.2300E-20 
5901.0 1.2169E+00 4.9400E-20 5951.0 7.9076E-01 3.2100E-20 6001.0 1.0740E+00 4.36C0E-20 
5902.0 i.2514E400 5.0800E-20 5952.0 7.6612E-01 3.1102E-20 6002.0 ±.1085E400 4.5000E-26 
5903.0 1.2834E00 5,2±0OE-20 5953.0 7.3902E-01 3.0003E-2G 6G03.0 1.0987Et00 4.4600E-2C 
5904.0 1,3007E+00 5.2600e2-2 5954.0 7.0700E-C1 2.8700E-2 6004.0 ±.0568E+OC 4.29OE-ZC 
5905.0 1.36?2E+00 5.5500E-20 5955.0 6.7744E-01 2.7503E-20 605.0 i.0420EL0 4.2300E20 
5906.0 1.4978E+00 6.0800E-20 5956.0 6.3802E-01 2.5900E-20 6006.C ±.0667E+C0 4.3300E20 
5907.0 1.5988E+00 6.4900E-20 6957.0 6.1093E-01 2.4863E-21 6607.0 1.1085E+6 4.5000E-20 
5908.n 1.5988E+00 6.4900E-20 5S58.0 5.9615E-01 2.4204E-20 6608.0 L.LZ09EtOO 4.5500E20 
5909.0 1.5249E 00 6.1909E-21 5959.0 5.8629E-01 2.3800E20 6009.0 1.0987E200 4 460OE2 
5910.0 1.4583E+00 5.9200E20 5960.0 5.8383E-E1 2.3700E-20 60±0.0 1.8864E00 4.4±00E-20 
591t.0 1.4337E+00 5.8200E-20 5961.0 5.7644E-01 2.3400E-20 60±1.0 ±.0765E+C0 4.3700E-2G 
5912.0 1.4066E+00 5.7100E-20 5962.0 5.6905E-0± 2.3100-20 6012.6 1.0371E 00 4.2±00E-20 
5913.0 1.3327E+00 S.4100E-20 5963.0 5.9615E-L± 2.4200E-26 6013.0 9.9276E-01 4.0300E-2t 
5914.0 1.2391E+00 5.030CE-20 5964,0 6.5034E-Ui 2.6409E-26 6G14.0 9.80442E-1 3.9800E-20 
5915.0 1.2194E+00 4.9500E20 5965.0 7.2178E-C± 2.9300E-20 6C15.0 1.000iEI,0 4.060E-20 
5916.0 1.3204E+00 5.3600E-ZO 5966.0 7.5873E-0± 3.0800E-26 60±6.0 1.0420E+60 4.2360E-2 
5917.0 1.4583E+00 5.9200E-20 5967.0 7.2±78E-1 2.9300E-20 6017.0 1.0667C+00 4.33002-20 
598.0 1.5544E+00 6.3±00E-20 5968.0 6.7005E-9± 2.7200E-20 6&18.0 1.0346E+00 4.2000E2-O 
5919.0 1.6283E+00 6.6100E20 5969.0 6.47t8E-01 2.6300E20 6019.0 9.85372-01 4.00GOE-20 
5920.0 L.096E+00 6.9400E-20 5970.0 6.3556E2-C 2.5800E-20 6020.0 9.361ME-01 3.80LOE-20 
5921.0 1.7392E 00 7.0600E-20 5971.0 6.4556E-01 2.5800E-20 6021t.0 9.1393E-01 3.7±00E-20 
5922.0 1.7096E 00 6.9400E-20 5972.0 6.6019E-01 2.6800E-20 6022.0 9.41OZE-01 3.0200E-20 
5923.0 i.7293E+00 7.0200E-20 5973.0 6.8237E-0± 2.7700E-20 6023.0 9.6566E-01 3.9200E-26 
5924.9 1.8229E+00 7.43OOE-20 5974.0 6.9468E-0± 2.8200E-20 6024.t 9.6566E-t 3.92002-20 
5925.0 1.9±90E+00 7.7900E-20 5975.0 7.1439E-01 2,9000E-20 
5926.0 ±.9±65E+00 7.7800E-20 5976.0 7.3163E-01 2.9709E-20 
5927.0 1.7884E+00 7.2609E-20 5977.0 7.1932E-01 2.9Z0OE-Z2 
5928.0 1.6628E+00 6.7500E-20 5978.0 TL439E-01 2.900D0E-20 
5929.0 ±.6308E2oq 6,6200E-20 5979.0 7.4395E-0± 3.0200E-20 
5930.0 1.6674E+00 6.8500E-20 5980.0 7.7844E-0± 3.1600E-20 
5931.0 1.8±06E+00 7.3500E-20 5981,0 7,8337E-01 3.1800E-20 
5932.0 1.9239E+00 7.8±00E-20 5982.0 7.488E-01 3.0400E-20 
5933.0 1.9486E+00 7.9100E-20 5983.0 7.07O0E-0± 2.870C0E-20 
5934.0 1.8426E+00 7.4800E-20 5984.0 6.8976E-01 2.800E-20 
5935.0 1.6234E00, 6.5900E-20 5985.0 6.9715E-0± 2.830E-20 
5936.0 1.4041E+00 5.7000-20 5986.0 7.2178E-01 2.9303E-20 
5937.0 1.3229E+00 5.3700E-23 5987,0 7.6366E-01 3.1000E-2G 44 
5938.0 1.3524E+00 5,490E-20 5986.0 8.1046E-0± 3.290OE-20 'S 





















-3Oc SOURCE SEQ 
2306.0 .12595E+03 * .1217(E03 * *12217E 03 * .12343E+03 VIGROUX69 1 
231b.0 .13839E+03 * .13423E403 * .13423E+03 * .13562E+03 VIGROUX69 2 2 
23270 .14829E 03 * *143A4E+03 * .14364E+03 * *14532E+03 V1GROUX69 3 3 
2333*0 .t5289Et03 f .14831( 03 * .483taE03 * .14983Et03 VIGROUX69 4 A 





t .16506E 03 
* .17243E 03 
* .16506E+03 
* ,172A3Et03 






































* .19789E 03 
* o19993E403 













* .21531E 03 
* *21265E 03 
* .21753E03 





































2459.0 .2?401F403 .26579E+n3 .26853E 03 .26853E+03 VIGROUX53-69 19 19 
































































































































































2643.0 .26572E 03 *25?75E+03 .25775E+03 .26041E03 VIGROUN53-69 4t 41 
2652.0 .24891E+03 .24144E+03 .24144E 03 .24144E+03 VIGROUX53-69 42 42 
2656.0 .25375E 03 *24613E 03 .24613E 03 .24861E 03 VIGROUX53"69 43 43 
































2710.C .19342E403 *19955E.03 .18762E+03 .18955E+03 VIGROUX53 49 
 4Q 
2715.0 018858E+03 * *IP481E403 * .18481L+U3 * .18461E03 VIQROUX53 5 50 




.-----------------(C 1 ATM 1) 
-44C 
BASE E--- -----------­


























































































































































































































































































































































































































































Table V. 03 VIGROUX AND AFCRL DAIA AT t18C, -44C -59C' -30C 
WyLGTH----------------- -(C- ATm-l) BASE --- .....---------­
tA) +18C -abc -59C -30C SOURCE SEQ 
3046.9 *50900r01 * .46800E01 * .45800Et01 * ,41300E01 VIGROUX67 6 106 
3051.0 #47400E401 *43100E+01 .42200E+01 * .43600E+01 AFCfL65-VIGROUX 53 9 107 
3053.0 .48lOOF O -44200E+01 ,43300E+01 * *44300E401 AFCRL65VIGRUUX 53 10 lot 
3059.0 *45400E+01 .41300E+01 .40900Et01 * .41800E+01 AFCRL65SVIGROUX 53 It 109 
3061.0 .46300E401 #43000E401 .42100L+01 * .42600E401 AFCRL65VIGROUY 53 12 110 
3066.0 .43700E+01 .AO6OOEO1 .39300E 01 * .40200E+01 AFCRL65VIGROUX 53 13 111 
3075.c .36600Et01 *33300E+01 .32600E+01 * .33TOOE+OI AFCRL65-VIGROUX 53 14 112 
30770 O37300E+01 .33900E#01 .33200E.01 * .33900E+01 AFCRL65VIGROUX 53 15 113 
3083.o .33600E+01 .30600Et01 .29900E+01 * .30600E401 AFCRL65-VIGROUX 53 16 114 
3085.0 .33400F+0 .30400E+O1 .30100E+01 * .30400E+01 AFCRL65-VIGROUX 53 17 its 
3089.9 .32500E+01 * .29300Ei01 * .28900E+01 * .29600E+01 VIOROUX67 15 116 
3092.0 .31lOOE+O1 *2AOOOE+01 .27400E+O * .28300E+01 AFCRL65-VIGROUX 53 18 117 
3094.7 .28200E+01 * .25400E401 * *24800E+01 * .25TOOE+01 VIGROUX67 17 118 
3095.4 .28OCFt01 *'.25900V.Ol * .25300E+01 * .25900E+01 VIGROUX67 18 119 
r3098.0 .26700E+01 *24000E401 .23500E+01 * *24000E+01 AFCRL65-VIGROUX 53 19 120 
3100.0 .27400Et01 .24900E+01 .24100E+01 * .24700E+01 AFCRL65-VIGROUX 5S 20 121 
3100.2 .26300EOt * .22800E+01 * .22300E+01 * .22800E+01 VIGROUX6T 20 122 
3102.0 .26020E+01 * .23400E+01 * ,22900E+01 * .23400E+01 VIGROUX67 21 123 
3104.C .25600E+01 .23000E+01 .22500E+01 * .23000Et01 ArCRL65-VIGROUX 53 21 124 
3104.5 .23900E+0I * .20700E+01 * *21000E+O1 * .21300E+01 V!GRUX67 22 125 
3106.0 .25800F+01 *23500E+01 *227OOE+01 * *23000Et01 AFCRL65-VIGROUX 53 22 126 
3106.7 .24600E01 * *22100E+01 * .21600E+01 * .21900E+01 VIGRnUX67 23 127 
3107.2 .23300Et01 * *21000E+01 * .20500E+01 * .20?00E+01 VIGROUX67 24 128 
3109.0 .23500E+01 .21200Et01 *20700 C01 * *20900E+01 AFCRL6S-VIGROUX 53 23 129
 
3109.5 .23900E 01 * .21500E+01 * .21O00E4oI * a2130OE+OI VIGROUX67 25 130
 
3110.3 .23030E+01 * .20700E+01 * .20300E+01 * .20300E+01 VIGROUX67 26 131 0
 
3112.0 *24?00EsOI .22000E401 .21300E+01 * .21300E+01 AFCRL65-VIGROUX 53 24 132
 
3113.0 .23700E401 * .20600E+0l * .20400E+01 * .20900E Ot VIROUX67 27 133 tC
 
3119*7 *19800E01 * .17200E+01 * .1O00OE01 * .17400E+01 VIGROUX67 28 134
 
3120.4 *20300E+01 * *177OOE+0l * *17500E 01 * .l?9OOEt01 VIGROUX67 29 135
 
3121.2 *16800F+01 * 616400E+01 * .16200E+01 * .16500E 0 VIGROUX67 30 136 
3121.7 .19400E01 * *l6300E*01 * .163OOE401 * .16900E+01 VIGROUX67 31 137 
3124.5 ,18100E 01 * .I5200E 01 * .15200E+O * *150001E VI0ROUX6? 32 138 
3125.4 .18600E01 * *15600E01 * .25600E+01 * .16200E 01 VIGROUX67 33 139 ' 
3126*5 *17500E+0i * .14700E+01 * .14?00E 01 * *15200E,01 VIGROUX67 34 140 
3127.4 *18030E*01 * .ISIOOE+OI * .l5100E.O1 * Is7OOE+Ol VIGROUX67 35 14t
 
3130.0 .17270E+O1 *14330E+01 .14000E+01 #15000E*01 AFCRL65-VIGROUX 53 25 142 7 
3135.0 .1B330E+01 O15950E+01 6154OOE401 .16300E01 AFCRL65-VIGROUX 53 26 143 
3146.0 .13420E+0t *10740E+01 .104?0E+01 .1400E+01 AFCRL65-VIGROUX 53 27 144 
3146.0 .l4050E01 *11380E*01 .lIlOOE+OI .11900E+01 AFCRL65VIGROUX 53 28 145 
3151.0 .13030Et01 .10680E401 ,10290+01 .11200Et0l AFCRL65-V1GRUJX 53 29 146 
3154*0 *14510E+t #12620E 01 *12330C.01 ,13100E+01 AFCRL65-VIGROUX 53 30 147 
3167.0 .10360E+01 O8200OE+00 .7lOOE+00 .87000E*00 AFCRL65VIGROUX 53 31 148 
3170.0 @11280E+01 .94800E4O0 #92500E+00 .98200E*00 AFCRL65VIGROUX 53 32 149 
3173.0 .10360E+01 *86000E+00 .83900E+00 .90100E 00 AFCfL65-VIGROUX 53 33 150 
3176.0 .ll5l0ct0I .1001oE+01 .99000E+00 .OQOOE01 AFCRL65-VIGROUX 53 34 151 
3177.7 *98100E+00 * *?ft50OE40 * .75500E+00 * .82400E 0C VIGROUX67 40 152 
3178.4 .to2oor+oi * .81600E400 * .78500E+00 * .85700Et00 VIGROUX67 41 153 
3181.8 .82OOE+00 * .66200E*00 * .63700E+00 * .69500Et0C VIGROUX67 42 154b 
3182.3 .86800E+00 * .69400E+00 * .66800E+00 * .72900E+00 VIGROUX67 43 155 01 
3185.0 #76900E+00 * .615OOE00 * .59200E+00 * *64600E+00 VIGROUX67 44 156 
3186o2 .80600E 00 * .64500E+00 * #62100E+00 * *67700E+00 VIOROUX67 45 157 
3190.0 .7140E400 .54300E400 .5pIOOE600 ,57800c+Oo AFCRL65VIOROUX 53 35 158 
3194.0 .86600E+00 .?6200E+00 .75300E+00 .78000E+0C AFCRL65-VIOROUX 53 36 159 
3199.0 .79200E400 .66500E 00 .64900Et00 .68100E00 AFCRL65-VIGROUX 53 3? 160 
Table V. 03 VIGROOX ANO AFCRL DAIA AT 118Cs -44C, -59C, -30C 
WYLGIH ----------------
K(CM-I ATM-I) ASE E-­
(A) +18C -aaC -59C -30C SOURCE SEQ
 
3200.0 .89800E+00 .7PlOOE+.0 .77200E+00 
 .8OBOOE+00 AFCRL65-VIGROUX 53 
 38 161
3209.0 .52300E+00 .38?OOE+0 .35600Et00 ,41300E*00 
 AFCRL65-VIGRDUX 53 39 
 162
3210.0 .54800E+O0 .40600E+00 
 .38900E+00 ,43300Eto00 AFCRL65"VIGROUX 53 40 163
3216.G .49700Et00 .37300E+00 -.36300E+00 .39800E400 AFCRL6S-VIGROUX 53 
 41 164
3220.0 .691OOE+00 
 .60800t0C .62200E+00 
 .62900E+00 AFCRL65-VIGROUX 53 
 42 165
3223.0 .58300r+00 *4040OE40b .47800L+00 .5U700E00 
 AFCRL65-VIGROUX 53 
 43 166
3226.0 .67500E+00 .601OOE400 .59400L+00 
 .61400E+00 AFCRL6ASVIGROUX 
53 44 167
3239.0 .32200E+00 ,20900E+00 .19300E+00 
 .23200E 00 AFCRL65-VIGROUX 53 45 166
3242.0 o37300E+00 .27600E+00 
 *27200Et00 .29500Et00 
 AFCRL65-VIGROUX 53 46 
 169
3245.0 .35000E 00 625900E+0 .25200E+UO *27600E400 AFCRL65VIGROUX 53 47 
 IYO
3248.0 *51600E00 
 .47000E+O .464001.00 *47500E+00 
 AFCRL65"VIGROUX 53 46 
 171
3253.0 .394OE.00 .31900E+00 .31100E+00 
 .335 0 0Et00 AFCRL65-VIGROUX 53 49 172
3255.0 .42600F+00 
.35400ECo .34500E+00 
 .3110*E00 AFCRL65-VIGROUX 53 
 50 173
3256.3 .31300E+00 * .25400E+0O * .24700L+00 
 * .26600E400 
 VIGROUX67 53 174
3258,2 .33600E+00 * .27400E+00 
 * .26?OOE O0 * .28700E*00 VIGROUX67 54 115
3269.0 .21200E00 .13100Et00 .12300E 00 
 *14800E+00 AFCRL65-VIGROUX 53 
 51 176
3272., .21900E00 .22300E 00 .21600E+00 .23100E400 AFCRL6S-VIGROUX 53 
 52 177
3275.0 .24400E+00 .1500E+O( .18000E00 .19800E00 
 AFCRL65-VIGROUX 53 53 
 178
3279.0 .37300E 00 .33900E+00 .33900E+00 
 .34700E+0O AFCRL65-VIGROUX 53 
 54 179
3292.0 .14000E+00 OOO00E-Oi .71000E-01 92700-01 AFCRL65-VIGROUX 53 
 55 1bO
3295*0 15200E+00 *93000E-01 .87000E'O 
 10300E 00 AFCRL65-VIOROUX 53 
 56 181
3299.0 .12900E 00 .79000E-01 .74000E-01 
 .89000E-01 AFCRL65-VIGROuX 53 
 57 lb2
3303.0 .21600E+00 * 416400E400 * ,1s800O 00 * l7500E oo VIGROUXO7 68 163
3309.0 .18000E 00 * .13700E+00 * .t3tOOE0O0 * .14600E400 VIGROUX67 69 1843312.0 .24900F 00 
 * .18900E+00 * .t8200100 * *20200E+00 VIGROUX67 70 185
3318.7 612200E+00 * .93000E01 * .89000E-01 * .99000E-01 VIGROUX6T 71 186
3319.2 .12600F+00 * .960001E01 * .9?O00E01 
 * ,10200E+00 VIGROUX67 72 1673321.2 697600E-01 * .T4OOOE-0 * .71000Q-01 * 79000E01 VIGROUX67 73 168
3322.2 .10500E+00 * .80000EOl * .77000L-01 * .8500E-01 
 VIGROUX67 74 189
3324.3 85OOOE01 * .6SO00E01 * .62000101 * .69000E-01 
 VIOROUX6T 75 190
3325.0 .944OOE010 * .72000E-01 * .69000E-01 
 * 76000E01 
 VIGROUX67 76 191
3328.0 .80600r-o .53000E.01 .49000E01 
 ,58800E-01 AFCRL65"VIGROUX 53 61 192
3332.0 .1I500E+00 .73600E-01 .70000-E01 
 .80600E-01 AFCRL65SVIGROux 53 62 
 193
3334.0 .10100E+00 
 *6800E01 *63000E-0l 
 .70900E01 AFCRL65-V1GROUX 53 
 63 194
3338.0 .17700E 00 #15200E 00 
 .15400E+00 
 *t5600E+00 AFCRL65-VIGROUX 53 
 64 195
3345.0 .8TOOE01 * .61000E-01 
 * ,550OOE01 * 666000E-01 
 VIOROUX6? 81 
 196
3345.7 *94900E-01 * 
*66000E01 * .60000r01 * .71000E'01 
 VIGROUX67 82 197
3357.0 .46000E01 .330001E01 .30000E01 .37OOOE01
* AFCRL65-VIGROUX 53 
 65 198
3365.0 670OOE01 
 7OOOOE-01 .660001E01 
 ,70800E-01 AFCRL65-VIGROUX 53 
 66 199
3369.0 .69000-01 .54000E-01 .49000E-01 
 .53900E-01 AFCRL65.VIBROUX 53 
 67 200
3372.0 .11700EO0 .10300E+00 tO2OOE+OO 
 .10500E+0 AFCRL65-VIGROUX 53 
 68 201
3315.8 .79900E-01 * .66000-E01 * .62000-01 * 70000E-0 202VIOROUX67 83
3376.5 *86800E-01 * *?1000E-01 
 * *68000E-01 * $r6OOOEO1 
 VIGROUX67 84 






3378.0 .73200E-01 * *6000(E01 * .57000E-01 204
* ,6400DE01 VIGROUX6V 86 
 205
3382.4 .32900E-01 * .2700E'l 
 * .26000E-01 * .290001E01 
 VIGROUX67 8T 206
3384.6 .41900t.01 * .34000E-01 * .33000-01 
 * *37000E-oI 
 VIGROUX67 86 207
3385.6 .387001E01 * .32000E01 * *30000L-01 * .34000E01 
 VIGROUX6? 89 208
338d,6 .28600EOt * .23O00E-01 * .?2000E101 * .25000E-01 VIGROUX6? 90 209'
3391.0 .32200E01 .25000N01 .23000L-01 * 280UOE-01 AFCRL65-VIGROUX 53 69 210
 
3395.0 .507OOE-01 .44000E01 
 .44000-01 
 * .45000E-01 'AFCRL65-VIGROUX 53 
 70 211
3398.0 *39100E-01 .300001'01 
 .280001-01 * 340OOE-01 
 AFCRL65-VIGROux 53 713401.0 .64500r-01 055000f'0I .55000L'01 212
 .57000-E01 AFCRL65-VIGROUX 53 72 
 213
3400.4 .27600L-O1 * *23000E01 
 * .23000'-01 a .24000E-01 
 VIGROUX61 95 214
3417.o *18000E-0I * .15000E101 * .15000E.01 * ,160OOo-01 
 AFCRL65-VIGROUX 53 73 
 215
 
Table V. 03 VIGROUX ANO AFCRL DAIA AT +18Ci -44C, 59C' -30C 
IIVLGTW ................. K(CM-1 ATM-1) BASE £...----------------- SE 
Mj +8C -44C -59C .30C SOURCE 

































































































































3506.0 *54OOE'02 * .46000E-02 * *46000E-02 * *48000E-02 AFCRL65-VIGROUX 53 91 233 
3514.0 .10400E-01 * *8AOOOE'02 * .88000kL02 * .92000E'02 AFCRL65"VIGROUX 53 92 234 
3521.0 .65200E-02 * *55000E-02 * .55000E'02 * .57000E02 AFCRL65SVIGROUX 53 93 235 
3523.0 *72800E02 * .62000'E02 * .62000E*02 * .64000C*02 AFCRL65-VIGROUX 53 94 236 
3546.0 .20500F*02 * .11000E02 * .17000&>02 * .18000E-02 AFCRL65VIGROUX 53 95 237 





















3561.0 .15400E-02 * .1300E02 * .13000E'02 * .14000E-02 AFCRL65-YIGROUX 53 99 241 



















3588.0 .12800E02 * .11000E-02 * .tIOOOE'02 * .11000E-02 AFCRL65-VIGROUX 53 103 245 
3594.0 *18200E'02 * *1150OEo02 * 15000L'02 * *16000E-02 AFCRL65-VIROUX 53 104 246 



























AFCRL65-VIGROUX 53 108 




3647.0 .84000E'03 * ?OOOE'03 * .71000E-03 * .74000E'03 AFCRL65-VIGROUX 53 110 252 
3650*0 .60000E'03 * *51OOE03 * .51000"E03 * ,530UOE-03 AfCRL65-VIGROUX 53 111 253 
3654.0 .83000rE03 * *71000E-03 * .710OOE03 * .73000E-03 AFCRL65SVIGROUX 53 112 254 
4069.0 .530oE-03 VIGPOUX53 1 255 
4084.0 .74000E'03 VIGPOUX53 2 256 
4094.0 .78000E'03 VIOROUX53 3 257 
4108.0 .83000t603 VIOROUX53 4 258 
4122.0 .bOOO-03 VIOROUX53 5 259 
4134.0 .760OOE'03 VIOROUX53 6 260 
4145.0 .74000E-03 VIGROUX53 7 261 
4165.0 .92000rE03 VIGROUX53 8 262 
4IT1.0 .1000EO? VIOROUX53 9 263 14 
4184.0 .t0600E'02 VIGROUX53 10 264 cO 
4197.0 .10400r'02 VISROUX53 11 265 
4205.0 .99000E'03 VIGROUX53 12 266 











4270.0 .18900E02 VIGROUX53 16 210 




















































































































































































































































5397.0 .71000E-01 AFCRL 57 1T VIGR53 322 
5405.0 .79210E-01 AFCRL 57 18 VIR53 323 
5461.0 P3350F-01 VIGROUX53x  245 324325 
Table V. 03 VIGOUX AND AFCRL DATA AT +18C, -44Cs -59C, -300 
WVLGTH 
LA) 
----------------- K(Cc-I ATM-1) 
415C -AAC 
BASE E................. 





























AFCRL 5? 19 VIGR53 
VIGROUX53 26 
VIGRUX53 27 
AFCRL 57 20 VIGR53 
VIGRUX53 28 
VGROUX53 29 
























































































































































































































6681.0 o49S1oE-01 VIGROUX53 63 360 
Table V. 03 VIGPOUX AND AFCUL DAIA AT tlC, -44C# -59C' -30C 
WVLGTH -----------------K(CMt ATN-I) BASE E-- -----.....--­
*A) -44C 
-590
+18C -Soc SOURCE SEQ
 
6726.0 441000E.01 
 AFCRL 57 36 VIGR53 321
6727.0 .43060E'01 
 vGROUXS 64 382
6TT7.0 3868oE'01 
 VXGROUX53 65 383
6828.0 .34540E'01 
 VIGROUX53 66 384
6832.0 *32000E'01 
 AFCRL 57 37 VIGR53 355
687.0 .31780E'01 
 VIGROUXS3 67 386
692b.0 .29010E.02 
 VleOOUXSJ 68 JeT
6937.0' .25000F-01 
 AFCRL 57 38 VIGR53 388
6981,0 .25560E-o01 
 VIGROUX53 69 389
7036.0 .23030E'01 
 VIGROUX53 70 390
T042,0 *200OE-01 
 AFCRL 5? 39 VIGRS3 391
?089.0 #21300E-01 
 vIGROUX53 71 392
7122.0 .20720E-01 
 VIGPOUX53 72 393
7146.0 *17000E-01 
 AFCRL 5T 40 VIGR53 394
7168,0 .19920EOt 
 VIGROUX53 73 395
7207.0 .IISOOE-01 
 VIGROUX53 74 396
7250.0 *13000E-01 
 AFCAL 57 41 VIR53 397
?264.0 .15310E-01 
 V1GRUX53 75 398
T328,0 .13410F-01 VIGRBUXS3 76 399
7353s0 .11000Eo l 
 AFCRL 57 42 VIGR53 400
7392.0 .1O71Oatof 
 VIGROUX53 7? 401
7456.0 .11OOE*01 
 AFCPL 57 43 VIGRS3 402
?560,0 .87000F.02 
 AFCRL 57 44 VIGRS3 403
 
* Means Estimnated Values 
I 
Table VI. 03 VIGROUX DATA AT IOC 
ABSORPTION CROSS ADSORPTION CROSS ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION WVLGTH COEFFICIENI SECTION HVLGTH COEFFICIENT SECTION 
(A) (CM-i ATM-i) (CM4.2) (A) LCM-1 ATH-1) (CM#*2) (A) ( f-1 ATM-I) (CN4*2) 
23C5.0 1.2595E2+2 4.6839E-16 2717.J i.87E66EC2 E.978i-18 3C35,4 2.3_U.i*LC 1.67±4E-is 
2318,0 i.3839E+02 5.1.5E-L.3 2?22.0 i,8352itt2 6,cZ'.3-:S 3Z0:.2 2.5300:CC 9.4 07?-2u 
2327.0 1.%829E+12 5.54i7-l18 725.C 1.875,+0C t.7218E-z 3102.C 2.602OE*+u 9.6765S-2. 
2333.0 1.5289E*32 5.6058E-18 2728.0 1.7S9t+02 6.6192i-18 31Q4.5 2.3LGE+CG 8.8881-2t 
* 2344.0 i.6694E+02 6.2083E-i8 Z731.0 i.7500L+u2 t.50OE-16 310.7 2.46031.CO 9.i'.e,-2C 
2348.0 .1016E+02 6.32805-15 2738.3 1.625E+C2 t.1o26E-1 313.2 2.330CC+GC b.66419--2 
23S8.0 i.77762*02 6.6i06E-18 2748.0 1542+LZ 5.8v14E-Ic 3137.5 2.3OLZ+0t 8.6a6LE-20 
2364.C I.444E OZ 6.8591?-18 2152.0 1.5289c 02 5.6856-16 3112.3 2.3O3Gc+tO 8.5b5 -C 
2371.0 i.920E*02 T.1417E-i5 2754. 1.5CS9E+c2 5.OC2E-1E 3113.C 2.170GE+CC c.8L37i-2C 
2378.0 i.9457E+02 7.2358E-11 2756.0 1.4806c+ Z .5JBi -:8 3.19.7 z.9SuBECC 7.b33E-2C 
2383.0 2.0401E02 7.5 68t-15 2759.0 1.4622EL2 5,4377-1& 312;.4 2 .0 3uG+L 7.54.3E-2C 
2369.0 2.4OiE24 7.58632-13 2?63.0 1.4299+SZ 5.3i76-±6 312l.2 i.SOCCE+Lt 6.9914r-a2 
2399.0 2.2197E+02 B.2547E-i3 2773.0 1.3263Z+02 4.1323a-:6 3121.7 1.940LE+CC 7.214E-2t 
240'..O 2.1944E+02 8.1607E-18 2762.0 1.2161E+ 2 4.5291;-18 312.5 i.81Cud++Gu 6.7S111E2C 
Z417.3 2.3694Et02 8.8115E-2A 2?14.0 1.2066Zb.Z 4.4872U-1c 3125.4 ±.60bE'0C 6.9:712-20 
2419.0 2.3510E02 8.743CE-16 2?92.0 1.1191E+02 4.16iiS-16 312 .5 1.750fE*LG 6.6EE-2C 
2440.0 2.5812E+32 9.5991E-18 2799.0 1.06152.2 3.i76i'16 3127.' 1.8030E.00 6.70e11-ac 




















2478.0 2.84372+02 1.05752-17 2841.0 l.29S0A+Ci Z.7144E-'i 31S2.3 8.68C:;-01 3.22t:2-2L 
2482.0 2.79312+32 .1.0387E-17 2845.0 7.Ii50E+U 2.64622-16 3155.C 7.6OCE-01 2.65vSE-20 
2490.0 2.9404E+02 1.09351-17 2850.0 6.7240r+.1 2.5oGC6-I8 3186.2 8.0oa -D1 2.99742-20 
2495.C 2.89212+02 1.07552-17 2859.0 6.±7102+Ui 2.2949t-t 3256.3 3.13uLE-L± 1.164G -ZC 
2500.3 2.97042+02 1.104G6-17 2864.C 5.850c.+ul Z.1923i-18 3256.2 3.0eOC-1 1.2570E-2C 
25C8.0 2.901.32+2 1.0790E-11 2884.0 4.6C502+C1 1.71.254-18 33J3.0 2.16C3E-Li 8.0327z-21 
2519.0 3.0625E+02 1.1389E-i7 2892.C .2030L+ui I.59Z3c-!8 3309.E 1.60LI-ul 6.693S-ai 
2529.3 2.9611.E02 1.012E-17 28T.O 4.0300E+31 14957iz 312.0 2.49C0E-ul Y.Z799E-21 -0 
2539.1 3.06252.32 1.i3892-1? 2906.0 3.56q42+11 1.3273E-18 3313.7 1.22002-Cl 4.53?02-21 
2546.] 2.96572+32 1.102E-i7 2908.Z 3.362aE+01 1.25c3£-I 331.2 i.260CE-C1 4.6853E-2±1_0 
2553.0 3.10392+02 1.15432-i7 2914.0 3.062bt+C1 1.130 T"Io 5321.2 9.7600-02 3.6296E-21 
2566.0 2.93352+02 1.090E-1 2018.0 2.8S50,L1 1.061T:-!a 3322.2 I.OSjLE-Ol 3.904E-Li 
2572.0 2.9934E+02 1.1132F-i7 2126.0 2.6G20E+01 5.6765L-19 332.3 8.5306E-02 3,1b13221 
2579.0 2.9174E+32 1.08492-17 2S31.0 2.460c+01Oi b332-t9 3325.L 9.440CE-02 3.5106F-21 dP 
z5aefO 3,05092+32 1.13462-7 2S37.0 Z.2734c+1 8.4530-19 3345., .7766E-02 3.2614c-21 
2S98.3 2.79542+02 1.0396E-17 2941.0 2.1.5702 1 t.331:-19 3345.7 9.490&E-02 3.5292E-21 
2806.0 2.93812+02 i,0926E-17 2S46.0 2.049Je+C± 7.6159E-19 33?5. T.9946E-02 2.971,E-21 
2617.0 2.73322+2 I.L64E1T 2c6.0 2.0170E+61 7.5009E-19 3375.5 8.6604E-"2 3.22602-21 
2624.02635.0 2.80'6E.022.57892+02 .043CE2-17%5906E-18 2959o. 1.810ft+ui 2967.0 1.58402+Li E.73112-19 5.8967-1 3377.4 3378. 6.7906E-02 7.320CE-02 2 52515-21 2.722221 
Z683.0 2.65722+02 9.68172-14 2973.0 1.45302+t1 5.40355-19 338Z.4 3.2900-C2 I.22352-21 
















2. 6 ruE- 2 
1.4392E-21 
1."O56Z0-21 
2676.0 2.34672.02 8.7345S-13 30,3.6 5.73QL+CC 2.i3:E-±9 3408.4 2.76001-02 1,026.-21 














4Cq,340 7.3 CuE-4 
2.7520I-23 
2.90h72-23 Un 
2710.0 1.9342E+02 7.1930-I 3089.9 3.25-C0tu0 1.23o6t-19 N 
2715.0 1.bo58E+02 .013028-i 309 .7 2.8200:+C0 1.GOo?4-'19 
Table VI. 03 VIGROUX DATA AT i8. 



















41e8.0 8.3000DE-04 3.C866E-2 .S74.0 2.i53c-02 7.i026:-22 6L±,t 1.3677i-01 5.0863Z-21 
4f22.0 7.8000E-04 2.9607P-23 d$8.0 2.2100-L2 o.2187Z-E2 6i36.C 1.3uIE-i '.9336S-Z± 
414.0 7.6C00E-O !.8263E-23 4S28.0 2.C!0t-L2 .5ti45-22 6W75.0 12sioE-G1 4.8fl4E-21 
445.0 7.40O00E-0. 2.7520E-23 4i69.1; 2.512i3-OZ 9.3343E-22 610 .C 1.ZE35E-LI 4.5128E-21 
4165.3 9,2COOE-O4 3.4213E-23 5J12.L 3.661Lt-02 1.3b154-2 13.t 1.139oE-0 4.23bSE-21 
4L7i.0 ,i01OOE-0! 3.7564E-23 5260.0 4.6220.-C2 1.721Z-21 6160.C i.0337E-01 4.&673E-21 
4184.0 i.0600t-03 3.9420E-23 5156.@ q.21'dv-2 1.567 -21 619!.C ±.0362E-&i 3.8535-2± 
4197.0 1.0400E-03 3.6676E-2! 511±.0 4.1450t-.Z 1.54S1i-%l 622C.C i.JiTE-C1 3.7847r-21 
42C5.0 9.90OE-4 3.6e±7E-23 514e.0 4.263J -2 iszi -a± 6ZSb.C 9.717CE-02 3.6136E-21 
4221.0 ±.2700E-03 4.7229E-2! 5496.C 4.697JE-C2 1.74c7h-21 6293.0 9.Z1OCE-02 3.425±E-21 
4237.0 i.610CE-93 5.9e74E-2! 5245.j 5.S.90- 2 2.G636S-21 6335.C 8.7503E-02 3.2540E-21 
4260.0 1.91OE-03 7,C31E-23 5296.0 6.9080Z-.2 E.569E-iZ 6349.C 3.4S0EC-O2 J.i4z2E-2 
4270.3 1.8900E-03 7.0286E-23 5340.6 7.4GE- a 2.loZSE-Zi 6!76.0 6.1?4GE-02 3.0398E-21 



















4331.3 .Z280E-03 9.790E2Z3 54E7.5 8.4T40E-62 3.15iZ-2i 650C.0 6.585CE2G2 2.44S9E-21 
4348.0 2.53SOE-33 9.4087E-23 5512.C 8.7C402-L2 3.2363E-21 b544.6 6.i9..06G2 2.3035E-2. 
4362.0 2.190oE-03 9.1443E-23 5638.6 6.6420.-42 3.28824-2i 6634.C 5.319uE-G2 1.9761-Z± 
4371.0 2.3500E-93 5.7?93E-23 5564.0 9.34907-uZ 3.4763E-2i 6651.0 *.951E-0Z 1.84.2Z-21 
4393.0 3.0900E-03 1.1491E-22 5590.0 9.97CuL-02 3.70772-21 6727. 4.3 60E-L2 1.6013iE-2i 
4410.0 3.75OOE-33 1.3946E-22 5617.0 ±.1122E-01 4.136iE-21 6777.C 3.d68bE-0z ±.4385E-21 
4431.C 4.2600E-03 1.5lUL-22 ,643.C 1.1513E-L 2 4.28156-21 6b26.C 3.454LE-C2 1.24SE-Z± 



















4551.0 5.2000E-93 1.9338E-22 5754.0 1.2872E-Ci 4.7669E-Z1 7C36.0 2.3.;30E-02 6.5645r-22 
'.585.0. 8.3100E-03 3.0904E-22 00s.0 1.Z64-01 4.7096E-21 7089.E 2.10G0E-02 7.9212E-22 
4620.e i..TOE-92 4.265SE-22 5312.0 1.2CE6E-ai 4.4872E-21 7122.0 2.372CE-02 7.70557-22 
4667.0 9.0700E-03 3.3730E-22 5e42.0 1.1766E-01 4. 37 5 6 t­2 1 7166.C I.9926c-Z 7.406£-22 



















4831.0 2.39502-02 4.9067E-22 5968.U 1.2802E-61 4.76G9e-2i 7392.0 1.07i0E-02 3,9829E-22 
u.' 
(tO 
Table VII. 03 CRAHAK AND JOINSTON DATA AT 25C 





































4068.0 5.9±22E-5 2.400E-24 42d8.0 1.1972E-t3 4.66d3E-23 448o.C 3.176bE-03 i.5420E-22 
4092.9 i.3549E-04 5.5CEtE-24 4292.0 iIS72i-G3 4.b63f-23 4%92.L 3.9.15E-G3 i.60C0E-22 



















4108.0 ±.7983E-04 7.300CC-24 4308.0 1.31C5t-,3 5.32G0E-ZZ 4508. 4,3325E-C3 1.7830E-22 
41±2.0 I.L50SE-04 6.7COOE-24 4112.0 1.446 -3 5.8703E-23 4512., 4.612E-C3 1.813L-22 
4116.3 2.i85E-04 8.6000E-24 4316.C !.506E-,3 6.1203a-23 4516.C 4.5893E-t3 1.8633E-22 
4120.0 i.9707E-04 8.0001E-24 4120.C 1.5372E-L3 E.2403i-23 452L.Z 4,6411E-3 1.834E-22 
4124.0 2.4l4iE-04 9.e3lCu-24 4124.0 1.5815E-C3 c.420i.-43 4524.0 4.6041E-03 1.669UE-22 
.28.0 i.4288E-94 5.80OOE-24 4328.0 1.6357-C3 6.b4035-23 4525.Z 4.581;E-C3 i.S60CE-22 
4132.0 i.2071E-04 4.900CE-2. 4132.0 1.IC22-u3 E.9130Q-23 4552.0 4.6337E-E3 1.68IOE-22 
4L36.0 i.970?E-04 8.C00O-24 4136.0 1.6679E-:3 6.7300E-23 4536. C 4.6115E-C3 1.6720E-22 
4140.0 1.6505E-04 6.79006-24 4340.G 1.6357E-03 6.6403E-23 454C.0 4.574ot-03 ±.B57a -zz 




































4164.0 4.8283E-34 1.960E-23 464.0 1.79324L-C3 7.2800E-23 4564.0 5.3653E-C3 2.7180-22 



































7.8 5 6-03 
2.9430i-Z2
31900-22 00 
4192.0 6.3306E-4 2.S70CE-23 4392.0 2.4752E-3 1.Z06QE-Z2 459Z. 8.Z12CE-03 3.3340E-22 
4±6..66 -4 .GOE-3 43,6.0 2.79t0=-4J i.1353E-Z2 4596.C 8.6515E-03 3.5±L20-2 
4-0009 7.2424E-4 2.94006-23 44Ou.0 2.9462E-03 :.196JE-Z2 4630.0 6.9373E-c3 3.6260E-22 



















4216.0420.0 6.1293E-048.495E-34 3.3000E-233.4300E-23 4416.04420.0 3.T26E-533.8725.-03 
1.5!43E-221.523,-2Z 4616.t462L.0 9.9o94E-63i.021E-L2 4.0'74E-224.0680E-22 
( 
4224.0 9.4182E-04 3.8200E-23 4424.0 4.0474E-03 1.643iE-22 462%.0 1.4021E-62 4.6680E-22 















4632.-463 C 9.67USE-03'.6073- 3 *.0?0E-Z23.9000E-22 
4240.0 1.0543E-03 4.280E-23 4440.0 4.16G?£-u3 1.6b93c-22 4640.0 9.39556-C3 3.8i'IE-22 
4.244.0 :L.10±1-03 4.47006-23 4444.6 4.0917E-03 1.661jE622 4644.C 9.1245E-C3 3.70442-22 
4241.0 i.2514E-33 5.080CE-23 4446.0 3.8725t-u3 ±.5723E-Z2 4646.C 8.75536-C3 3.5540E-22 
4252.0 1.3327E-03 5.41P0E-2! '452.G 3.7370.-C3 .5173-22 4652., 8.5o99E-03 3.4870-22 
4256.0 1.3943E-03 5.6900-E23 4456.0 3.5646L-63 1.q'7;T -22 4656.0 8..323E-C3 3.423X6-22 
4263.0 1.4608E-03 5.9306E-23 .'bG.G 3.46E2--,3 1.4±bOE-22 4t60. 0.3411E-03 3.3864E-22 
4264.0 1.4312E-03 5.EiOE-23 '.464.0 3.46 U -C3 1.46136-22 4664.0 6.Zg96E-&3 3.3866J-22 
4268.0 1.3tT7E-03 5.400E-23 4468.E 3.43e5 -C3 .395c-22 4666.L 6.4323E-03 3.4233%-2 w 
4272.0 ±.2958E 03 5.26GOE-23 4.47E.0 3.456b-L3 :.03E-22 4E72.e o.553t6-C3 3.472U2-22 
4276.0 1.2736E-03 5.170-!-23 '474.0 3.510%c-,3 i..Sc42 -'.4to.tL- 8-2TTZZE-03 3.561IE- 2 
Table VII. 03 GRAHAM AND JOHNSTON DATA AT 25C 



































466880 9.5408E-03 3.6730E-22 .888.0 1.d83c-2 7.6663cl22 5088.L 3.92nZE-2 1.5930E-21 









































































4732.0 1.0383E-OZ 4.2150E-22 4932.0 2.14 2 2z-6 2 6.6960c-22 5132.b 3.90.5E-C2 1.5853E-21 
4736.0 1.C534E-02 4.2760E-22 4836.0 2.1526L-02 8.7390E-22 5136.0 3.946 E-02 1.6023E-21 





































4760.0 1.2026E-02 4.8820E-22 4960.0 2.2634- -2 S.176uE-22 5160.L 4.1336E-C2 ±.6780E-21 
4764.0 1.24±lE-32 5.L380E-22 S64.0 2.26SE8c-CZ 9.2830--2Z 5164.C 4.1647E-02 1.68,Jz-21 
4768.0 1.3C96E-02 5.3160E-2 4966.0 2.304c-L






















































48C0.0 1.4288E-02 T.42OE-22 5000.0 2.89704-02 1.1760i-21 5200.t '.4'89E-L2 1.8065E-21 




























4620.0 2.0715E-02 8.4990E-22 5920.0 3.3798c- Z 1.3720E-21 5223.0 4.7076E-02 ±.9i132-2± 
4824.0 Z.S09E-02 8.48802-22 5024.0 3.5c6b-u2 :.4343E-Zi 522,.E 4.75694-G2 1.9313--21 







































4852.0 1.9855E-02 8.0600E-22. 5052.0 3.9b8o4-u2 1.6±13E-21 5252.C 5.3.81Z-62 2.17122>21 
4856.0 1-9492-02 7.89502-22 5056.0 4.0129-42 1.6293E-21 5z56.C 5.4614h-02 2.2173t21 
4860.0 1.9252E-32 7.8±502-22 5360.C *.277E-02 1.6353E-21 5260.0 5,5427=-C2 2.256C2-21 















5.7595E-025.85LbE-v2 2.33632Z1i2.3T75 £-Z%n 
4876.0 i.65962-02 7.5-90E-22- 50T6. .OC80E-2 1.627JE-21- 5476.L 5.9762E-b2 2.4Z6jE-2i 
Table VII. 03 GRAHAM AM JCNH*STCI DATA AT. 25C 
AESOePT ION CROSS ABSORPTION CROSS A(SORPTiO CROSS 
WVLGTU COEFFICIENT SECTION WVLGIN COEFFICIENT SECTION IYLGTH COEFFICIENT SECTION 
(A) (CM-1 AT-L) (CM'?2) (A) (CH-1 ArK-l) (CM''?) (4) (CM-I ATM-1) (CM-2} 




















5292.3 6.3359E-02 2.5720 -2i 5Y2.0 F.iCbc-C2 3.29,Jt-21 5b92.L 1.1243-1 4.564jE-21 



















8. 2 30 3 E-u2 




















































'755 0 c21 
5336.0 7;0059E-92 2.8440E-21 5536.0 c.8eL-02 3.446J:-21 5736.0 1.174bE-01 4.7680E-21 
5340.0 7.C257E-02 2.8520E-2i 5540 . o.5308c-.2 3.46335-21 7.0.C 1.±760E61 4.7T74E-2, 
5344.0 7.0330E-02 2.8550E-21 5544.0 8.5727E-02 3.*800E-Z1 574..0 i.17655'C± 4.77605-21 
5346.0 7.0380E-02 Z.b5?T-21. 5S4o.G a.343L- a 3,55J032 .57,39 1.1755E-01 4.7721-521 
5352.0 7.388E-02 2.857OE-Zi 5552.0 8.6?3 7t-02 3.521ai-21 575Z. 1.1746E-G1 4.7661521 
5356.0 7.0330E-02 2.8550E-21 5556.0 6.743-C 2 3.5483c-21 5756.L i.1723E-Cl 4.759J4-21 
5360.0 7.6281E-02 Z.85305-21 5560.0 d.7eTDE-CZ 3.5670-21 5760. 1.17±11-0± 4.75435-21 
5364.0 7.0232E-02 2.85iOE-2± 5564.C 6.363:-,2 3.58731-21 5764.0 1.699E-51 4,7490--21 
5368.0 7.0163E-02 2.6493£-21 5568.C d.9i26- 2 3.61634-21 5768.0 1.1b59E-r1 4.7330E-21 







































5396.0 7.1069E-32 2.8e5IE-21 55 6.0 9S.512E-o2 5796.0 l.137.m-&1 4.616L-221 





















5412.0 7.21535-02 2.9290E-21 5612.C 9.b6e4,-C2 4.0063Q-21 5612.0 1.120*t-G1 4.5.65-2Z 



















5428.0 7.43955-02 3.02005-2± 5628.0 1.0240c-61 4.1570-21 5828.0 1.1046E-01 4.48401-21 












































5 56 0 
1.6676,E-Li
1 .0150-0 ± 
,.3343-21
Lt3 b4J E - 1 5852.05856. 1.08765-0±i.0 5 4-G1 4.41535214.4063 -  
5460.0 7.8312E-02 1.17902-21 5E60.0 1.0802±-Gi 4,38 5 3 c-Z1 5660.U 1.9841-01 4.4G1.5-21 





























Table VII.03 GRAHAn AND JOHNSTON DATA Al 25C 
ABSORPTION CROSS 
WVLGTH COEFFICIENT SECTION 
(A) (CH-I ATH-L) (CM..2) 
58te.a i.0614E-Oi 4.3Q0E-2I 
5884.6 1.08igE-Di 4.392.r-Z 
5868.0 ±.G832E-01 4.397CE-!i 









5912.V 1.0942E-O± 4. 4? -2. 
5916.0 I.0994E-0I 4,4 6 3Cc-21 







5936.0 I.131±E-01 4.5?30E-21 




















 5960.0 ±.2223E-3I '.9 t-2i 
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VERTICAL DISTRIBUTION OF NO2 IN THE STRATOSPHERE AS DETERMINED FROM
 
BALLOON MEASUREMENTS OF SOLAR SPECTRA IN THE 4500X REGION
 
A. Goldman, F.G. Fernald, W.J. Williams and D.G. Mureray
 
Department of Physics, University of Denver, Denver, Colorado 80208
 
Abstract. The stratospheric NO, mixing ratio
 
profile in the 20-40 km altitude range is derived
 
from balloon-borne observations of the solar spec­
trum in the visible region. By comparisons of
 
high sun and low sun spectra at float altitude
 
(%40 km), a number of NO2 features are identified.
 
The resulting NO2 profile shows a gradual increase
 
above 20 km to a peak value of 13 ppb(v) near 35
 






Atmospheric NO2 amounts derived from solar spec­
tra in the visible region were reported earlier by
 
Brewer et al. [1973], Noxon [1975J, and Kerr and
 
McElroy [19763. A more detailed study of the atmo­
spheric NO2 features in the solar spectrum in the
 
visible region is reported here, showing a new
 
determination of the NO2 profile based on solar
 
spectra obtained during a balloon flight of 9 Feb.
 
1977 by our group from Holloman AFB, New Megico.
 
The flight covered the visible region (3500 -6000Z)
 
at 0.6A resolution and reached a float altitude
 
of %40 km. Numerous scans were obtained during
 
ascent and from float altitude during sunset.
 
Comparisons of low sun scans with high sun scans
 
show significant atmospheric continuum extinction
 
and should also allow for the identification of at­
mospheric lines superimposed on the attenuated
 
solar spectrum. This is complicated by the fact
 
that the solar spectrum itself is very rich in line
 
structure in the visible region. Examples of the
 
spectra obtained at high and low sun are shown in
 
Figs. 1 and 2 for the 4400-4500a region. Pertinent
 
details for the scans are given in Table 1. It is
 
seen in the figures that the amplitude has Veen
 
attenuated significantly during the sunset period.
 
Examination of the fine structure behavior during
 
sunset shows only minute changes in relative inten­
sity patterns of the solar lines; thus, the iden­
tification of any weak atmospheric line structure
 
superimposed on these spectra is not straightfor­
ward.
 
It might be expected that a direct ratio of a
 
low sun to a high sun scan should show the atmo­




sensitive to small wavelength shifts between the
 
two scans. Therefore, it was useful to digitally
 
degrade the resolution to %5 prior to ratioing.
 
As a result, a large number of NO2 and 0 features
 
were identified on the sunset spectra. The NO2
 
features were then used to derive the NO2 mixing
 




A comparison of degraded resolution spectra of
 
scans 89 (low sun) and 61 (high sun) as well as
 
their ratio, already corrected for Rayleigh scat­
tering, are shown in Fig. 3. The Rayleigh scatter­
ing transmittance ratio between the high sun path
 
to the low sun path is separately plotted on the
 
same figure and is labelled Rayleigh. At low sun
 
the change of air mass during the scan was taken
 
into account in this ratio. Also shown in this
 
figure are synthetic absorption spectra of NO2 and
 
O3, based on the unpublished absorption coeffi­
cients of Johnston and Graham at \5 resolution
 
[19771. These coefficients are in good agreement
 
with previously published values (the sources
 
agree within +10%; see below for references) and
 
were the only ones conveniently available for the
 
region of interest in a digital form. The gas
 
amounts used here are 0.01 atm cm NO2 and 20 atm
 
cm 0 , both chosen to exaggerate the expected at­
mosp~eric absorptions. Actual gas amounts along
 
the sunset path for scan 89 as derived by ray-tra­
cing computations [Goldman et al., 19771 with a
 
standard 03 distribution and the NO distribution
 
derived in the present paper are 0.g0 86 atm cm NO2
 
and 10.8 atm cm'O3 .
 
The weak fine structure of the degraded resolu­
tion ratio spectra between 4000 and 4700Z shows a
 
number of identifiable NO2 features. Three of the
 
prominent ones have been marked in Fig. 3 and have
 
been used here for the profile derivation. Two of
 
the marked features have been previously assigned
 
to atmospheric NO2 by Noxon [1975] who presented
 
ground-based low resolution atmospheric NO2 spectra
 
from which NO2 amounts were derived. Brewer et al.
 
[1973] and Kerr and McElroy [1976] also deduced
 
NO2 amounts from atmospheric extinctions at wave­
lengths near 4450R, but do not present actual spec­
tra. It is seen from the synthetic NO2 spectrum
 
that the NO2 peaks are superimposed on a relatively
 
strong NO continuum. Therefore, a single wave­
length quantification of NO2 from such spectra
 
requires good continuum extinction estimates (both
 
atmospheric and instrumental), which are not com­
pletely known for the sunset spectra. In order to
 
eliminate these continuum difficulties, the three
 
wavelength differential method of Brewer et al.
 
[19731 has been used here. This method also elim­
inates the possible aerosols contribution.
 
Features due to 0 can also be recognized on
 
the ratio spectrum in 3Fig. 3 between 4400 and
 
5000R. These are due to the wings of the Chappuis'
 
bands aid are much broader than the NO features.
 




consistently on the ratio spectra of many different
 
pairs of high and low sun spectra. In additions
 
several other features are consistently observed
 
on the ratio spectra between 4000 and 5000R. These
 
could be due to yet unidentified atmospheric ab­
sorptions. The structure on the ratio spectrum
 
between 3500 and 4000d does not represent atmo­
spheric absorption features, but is mostly due to
 
low signal at the end of the low sun scan.
 
For the NO profile derivation seven wavelengths
 
were chosen in the region of the three NO features
 
makred in Fig. 3. These are 4379, 4393, 4418,
 
4448, 4466, 4479 and 4494d, representing alternate
 
minimum and maximum absorptions and are shown in
 
more detail in Fig. 6 which is discussed in detail
 
later. Their corresponding absorption coefficients
 
are 10.5 17.5, 9.3, 17.3, 10.5, 18.5 and 11.0 ­
-
atm-lcm i [Johnston and Graham, 1977]. The temper­
ature dependence of the NO2 absorption coefficients
 
has been shown to be quite small for the wavelength
 
region 1850 to 4100 [Bass et al., 1976] and is
 
neglected in the present work.
 
The three wavelength differential method (Brewer
 
et al., 1973] was applied to each of the peak ab­
sorption wavelengths marked in Fig. 3 and two ad­
jacent minimum absorption wavelengths. High sun
 
observations (zenith angles 80°
 0) were used to es­
tablish reference ratios of signals in the absence
 
of significant NO absorption. Low sun observa­
tions (zenith angles 90°) were then used to de­
termine the total amounts of NO2 along successively
 
deeper atmosheric paths. The process was repeated
 
for several pairs of high and low sun scans, by
 
using scans 60, 61, 64 and 66 for high sun and
 
scans 85 through 90 for low sun. The NO amounts
 
determined from several pairs of high ang low sun
 
spectra at the peak absorption wavelengths are
 
shown in Fig. 4. A best estimate of the NO2 amount
 
versus air mass is shown by the plotted curve
 




From the results shown in Fig. 4, the NO
 
mixing ratio profile was derived using a scheme
 
developed by Goldman et al. [1977]. This scheme
 
is based on exact air mass distributions along the
 
optical paths at solar zenith angles greater-than
 
90° . The NO2 values have been taken from Fig. 4
 
at the apparent zenith angles of 91.5, 92.0, 92.5,
 
.
93.0, 93.5, 94.0 and 94.50 The resulting NO2
 
mixing ratios are plotted in Fig. 5 where the his­
togram indicates the constant mixing ratio layers
 
used. The mixing ratio profile (solid line) covers
 
the 20 to 40 km range and the broken line above 40
 
km indicates a one-layer calculation at 91.50. The
 
profile shows a gradual increase in the NO2 mixing
 
ratio from 1.4 ppb(v) at 20 km to its peak value
 
of 12.9 ppb(v) at 35 km, followed by a gradual
 
decrease to 10.5 ppb(v) at 40 km. This profile is
 
in good agreement with the profiles derived by Kerr
 
and McElroy [1976] which extend up to 35 km and
 
show peak mixing ratio values of about 10 ppb(v)
 
near 31 km. Particularly good agreement is noticed
 
with the NO2 profile derived earlier from infrared
 




The results presented above were based on the
 
application of a100-point triangular filter to the
 
data, corresponding to 'u5R resolution. This is
 
appropriate for the relatively broad NO absorption
 
features seen in Figs. 3 and 6 [Hall ang Blacet,
 
1952; Wilkerson et al., 1974; Johnston and Graham,
 
1977]. Higher resolution data [Wilkerson et al.,
 
1974 at 0.0 3R resolution; Bass et al., 1976 at 02
 
resolution] show additional weak fine structure
 
superimposed on the broad features, but the general
 
shape, magnitude and width of the low resolution
 
features is only slightly changed.
 
In order to examine the effects of the digital
 
filtering on the derived NO2 amounts, the computa­
tions were performed with triangular filters of
 
200, 100 and 50 points corresponding to resolutions
 
of about 10, 5 and 2.5R. Figure 6 shows scans 89
 
and 61, as well as their ratios with the 3 filters.
 
While the major NO2 features are similar in the
 
ratio plots at the 3 resolutions, the derived NO2
 
amounts show almost a factor of two variation.
 
The trend is to greater NO2 amounts with higher
 
resolution, because increased smoothing tends to
 






In addition, averaging the data with a digital
 
filter can introduce errors from cross correlations
 
between the solar spectra and the NO absorption
 
spectra. However, the NO2 absorption features are
 
broader than both the solar lines and the 100-point
 
filter so that the cross correlations, while not
 
zero, will be small. The factor of two spread
 
appears to be mostly due to minor instabilities in
 
the signal amplitudes which are enhanced by the
 
differential method. The 45X filter was found
 
optimum for the present analysis.
 
Figure 3 shows that ozone also contributes to
 
the absorption in the spectral region of the NO2 .
 
Using the ozone absorption coefficients of Johnston
 
and Graham [1977] for low sun scan 89, the error
 
introduced to the NO values derived here by ig­
noring ozone would be on the order of 5%. This
 
error is small due to the nature of the three wave­
length method, in which 03 serves as a semi-contin­
uum for NO2 . This result is in agreement with the
 
discussion by Johnston [1974].
 
From the above discussion, our estimate is that
 
the absolute error in the NO2 mixing ratio profile
 
is about +75% while the relative error is about
 
+25%. These errors are significantly larger than
 
those obtained for NO2 profiles derived from infra­
red spectra where NO signatures on the solar spec­
trum are significantly larger than those in the
 
visible. The absolute and relative errors in the
 
infrared measurements are estimated as +25% and
 
+10% respectively. A more detailed account of the
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400 - L 4450 LL j_ 4500 
WAVELENGTH (A) 
Fig. 1. Observed amplitude vs wavelength for high
 
sun at 0.6 resolution in the 4400-45OR region.
 
Scan details are given in Table 1. The scans are
 
each plotted on a 300-1900 scale and shifted ver­
tically for clarity.
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0.0 .- -L ..4400 4450 4500
 
WVAVELE-NGTH (4) 
Fig. 2. Observed amplitude vs wavelength for low
 
sun at OA6 resolution in the 4400-4500R region.
 
Scan details are given in Table 1. The Scans are
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3500 4000 	 4500 5000. 
WAVELENGTH (A) 
Fig. 3. Top frame: scans 89 and 61, degraded to
 
"u5R resolution. Bottom frame: ratio of the de­
graded scans 89 to 61, corrected for the Rayleigh
 
scattering curve, and synthetic spectra of N02
 
(0.01 atm cm) and 03 (20 atm cm). The vertical'
 
axis for NO and 0 is transmittance (0 to I scale)
 
and is shifded upwards two divisions from the 0 to
 
I scale for the Rayleigh corrected ratio.
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2 4 6 
AIR MASS 
Fig. 4. NO amounts vs air mass and apparent
 
zenith angle as derived from several sunset paths
 
during the 9 Feb. 1977 flight. For each of the
 
NO2 absorption peaks at 4393, 4448 and 4479R sev­
eral pairs of high and low sun scans were used.
 
The air mass is calculated at the time correspond­
ing to the NO2 absorption within each scan.
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Fig. 5. Mixing ratio of NO as derived from the 9'
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Fig. 6. The effect of different triangular filters 
on high sun (61) and low sun (89) scans and their 
ratio. The filters of 50, 100 and 200 points, 
correspond to 2.5, 5 and ioX resolution. 
4350 4400 4450 

TABLE1. Details for scans of 9 February 1977 flight. Values are at the start of scan.
 
Scan Time Altitude Pressure Temperature Solar Zenith Air 
No. (MST) (kin) (mb) (OK) Angle (0) Mass 
60 1624:54 36.51 4.66 228 76.38 0.0195 
61 1627:56 36.90 4.41 228 76.95 0.0193 
64 1637:01 38.30 3.63 228 78.89 0.0186 
65 1640:02 38.57 3.50 228 79.46 0.0189 
66 1643:04 38.84 3.37 228 80.04 0.0192 
87 1746:39 41.06 2.49 238 92.71 0.514 
88 1749:41 40.88 2.55 238 93.33 0.940 
89 1752:42 41.27 2.42 238 93.94 1.746 
90 1755:44 41.12 2.47 238 94.56 3.809 
OIGVAL pAGBLIS(oF pooR QUALITY 
Appendix II 
ADDITIONAL DETAILS AND RESULTS 
The three wavelength differential method (see Appendix I) is 
used in the following manner. At a given narrow spectral wavelength 
interval centered at wavelength, X., with i = 1, 2, 3 let1 
I.1 = the integrated solar flux at the detector, 
I = the integrated solar flux outside the earth's atmosphere,
0. 
1 
Y. = the attenuation coefficient due to Rayleigh scattering, 
and C = 	 the unknown continuum absorption assumed independent 
of wavelength. 
Then the exponential absorption law gives 
.en Ii IO. 1 X - yM-C 	 ()Yn -. 1/ 
1 
where X = the total amount of NO along the path, 
and M = the total airmass along the'path. 
By comparing measured fluxes at two different wavelengths, Xl 
(an NO 2 absorption minimum) and X2 (an absorption peak), the continuum 
effects can be removed by 
I 
"I--121= -- (a1 a2 )x - (y1 - y2 )M .	 (2) 
of a measured flux at a third wavelength, X 3 (an absorptionSelection 

minimum), allows the Rayleigh attenuation to be removed. Equation (2)
 
can be rewritten for X and X 3 When multiplied through by 
B = (Yl - YZ) / (Y - Y3 ) and subtracted from Eq. (Z), this equation 
yields 
-I I 
I I1.n-- Bt 3 -­i=An oZ10 11i 2-Btm-o 20 -A A , (3) 
where A is the combination of Rayleigh scattering and NO absorption 
coefficients, A = (aI - a 2 ) - B(a 2 - Q ) . If the terms representing 
the measured fluxes through the atmosphere and the fluxes outside the 
atmosphere are designated by F and F 0 respectively, Eq. (3) becomes 
F = F - AX (4)
0 
I I 
where F = In -I B n­1 22 3 
and F =t AiBInI I02 03 
F 0 can be approximated from high sun observations at float altitude, 
as the NO Z amounts along the path are assumed to be negligible. With 
F determined from fluxes measured at low sun positions, the NO 2 
calculation becomes 
X = (F- F) A (5) 
As shown in Appendix I, ozone also contributes to the absorption 
in the spectral region of the NO z computations. Equation (1), rewritten 
to include ozone absorption, becomes 
11-3 
AI. = n 1o. a.X - Yi M + 6.fQ+ C , (7) 
1 
where 6 = the ozone absorption coefficient 
and & = the total amount of ozone along the path. 
With this addition Eq. (5) becomes 
X = (F F - DO) / A, (8) 
where D = 61 - 62 - B (02 - 63) 
Using the ozone absorption coefficients of Johnston and Graham at 
the wavelengths listed in Appendix I, and assuming that there are 
11 atm-cm of ozone (see below) along the path for the low sun scan 
No. 89, the error introduced by ignoring ozone would be of the order 
of 5% 
The scheme for obtaining mixing ratio profiles from sunset 
spectra emphasizes the importance of accurately describing the airmass 
distributions along the long optical paths at solar zenith angles greater 
than 900 (see Appendix I). Although the airmass distribution tables 
were developed for infrared wavelengths, they apply equally as well 
to visible wavelengths, and were used to generate an NO Z profile from 
the data displayed in Figs. I and Z of Appendix I. 
The float altitude and.the altitudes of the tangent rays are used 
to define the boundaries of the stratospheric layers. The total NO Z 
amounts and the total airmass along Ray 1 are used to approximate 
the uppermost NO mixing ratio, PI I for the layer extending from 





=161 (2M 1, Z +Mr ) x U0	 (9) 
where 	 X1 = the amount of NO Z in atm-cm, 
M1,= the airmass along the ray, between altitude 1 and 2, 
which is traversed twice, 
M = 	 the airmass remaining between altitude I and infinity 
and is traversed only once, 
and 	 U = one airmass (8 x 10 5 atm-cm STP).0 
Once the mixing ratio has been established for the upper layer, its 
value can in turn be used along with the total NO observed along 
Ray 2 	 to establish mixing ratio P2 in the layer bounded by altitudes 
Z and 3 by 





For a subsequent layer, n, the general form of Eq. (10) becomes 
n-l 
Xn - Uo ['-A Mk, k+l k + Mr Pl ( 
n U x ZM 
o n, n+l 
In order that the tabulated values of Goldman et al. in Appendix I could 
be applied directly to the'determination of the NO mixing ratio profile 
without having to extrapolate between tabulated values, total NO Z values 
have been taken at airmasses corresponding to tabulated zenith angles 
of 91. 5, 92. 0, 9Z. 5, 93. 0, 93. 5, and 94. 0. The zenith angle, altitude 
11-5 
of the tangent ray, total NO 2 amount, total airmass, and airmass within 
each layer traversed are presented. in Table I along with the resulting 
mixing ratios. These results are also plotted in Figs. 4 and 5 of 
Appendix I. 
The ray tracing program was also used to derive 03 and NO 
distributions and total gas amounts for several sunset paths from 
balloon altitudes of 30 and 40 km (corresponding to the two balloon 
flights of interest). A standard 03 vertical distribution and the NO2 
vertical distribution as derived in the present work were used. The 
total airrnass and gas amounts are shown in Table II, where a 
number of zenith angles were used at each balloon altitude. The 
gas amount distributions along selected paths are shown here in 
Figs. 1 to 4. It is apparent that there are significant differences in 
the 03 and NO amounts in the 30 km and 40 kn cases for zenith 










Angle Alt.-------------- Layer Boundaries (km)-------------­
(deg) (km) 1 2 3 4 5 6 7 
91.5 40.00 37.80 
92.0 40.00 37. 00 36.09 
92.5 40.00 37.00 36.00 33.89 
93.0 40.00 37. 00 36. 00 33.00 31.20 
93.5 40.00 37.00 36.00 33.00 31.00 28.01 
94.0 40.00 37.00 36.00 33. 00 31. 00 28. 00 24. 33 
94.5 40. 00 37. 00 36.00 33.00 31.00 28. 00 24.00 20. 12 
Path 
Angle ------------------------- Air Mass in Layers ------------------------------­
(deg) 1 2 3 4 5 6 7 
91. 5 2. 486E-01 
92. 0 6. 421E-02 7. 759E-02 
92. 5 4. 388E-02 2. 502E-02 1. 578E-01 
93.0 3. 443E-02 1. 748E-02 9. 565E-02 2. 208E-01 
93. 5 2. 860E-02 1. 38'1E-02 6. 617E-02 8..139E-02 4. 481E-01 
94.0 2. 456E-02 1. 153E-02 5. 248E-02 5.819E-02 1.617E-01 8.513E-01 
94.5 2.156E-02 9.953E-03 4.407E-02 4. 674E-02 1. 187E-01 3. 551E-0l 1. 696E+00 
Path NO 2 NO 2 Inner Layer 
Angle Hmin Total Residual Total Gas Vol. Mix. Boundaries 
(deg) (kin) Air Mass Air Mass Amount Ratio upper lower 
(atm-cm) . (km) (krm) 
91. 5 37.80 2. 486E-01 0.0 2. 100E-03 1.056E-08 40.00 37.80 
92.0 36.09 3.432E-01 5.962E-02 3.OOOE-03 1.137E-08 37.00 36.09 
92.5 33.89 5.061E-01 5.258E-02 4.900E-03 1.291E-08 36.00 33.89 
93.0 31.20 7.836E-01 4.688E-02 6. 830E-03 1.007E-08 33.00 31.20 
93. 5 28.01 1. 318E+00 4.219E-02 8. 250E-03 6.251E-09 31.00 28.01 
94.0 24.33 2. 358E+00 3.830E-02 9.280E-03 3.446E-09 28.00 24. 33 
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Figure 1. 03 distribution for a 940 path from 30 km altitude. 
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Figure 2. 0 
3 
distribution for a 940 path from 40 krn altitude. 
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Figure 3. NO distribution for a 94 path from 30 km altitude. 
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